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[Prom Tue IttustRraTep Lonpon News.|} 
THE LATE MR. J. A. FROUDE. 


Tuk death of James Anthony Froude recalls some 
of the most stirring and exciting scenes in the literary 


life of the Vietorian era, Mr. Froude had been a 
combatant in at least three great struggles; he was 
a flgure in the Tractarian movement ; he was the very 
center of the struggle which gathered around the 
figure of Henry VIIL.; and finally, scarcely any book 
has evoked more criticisin than his “ Life of Thomas 


Carlyle.” Under these circumstances it is difficult to 
say whether Mr. Froude will live more as an historian 
than as a biographer. His historical work has a value 
which it shares to some extent with Macaulay’s. He 
has obtained a reputation for inaccuracy—the very 
opposite quality to that which, as a rule. goes to make 
an historian. Freeman and Stubbs, Lingard and 
Hallam, whatever their detects, are rarely caught nap- 
ping, but they are not stylists, and Mr. Froude is be- 
fore all things a stylist. Noone who has read those 
twelve volumes of his history but has felt carried 
along, step by step, through all the entrancing chap- 
ters. We may have felt certain that Mr. Froude’s 
special plea on behalf of Henry VIII. was false and 
unsound, and that his spp of Elizabeth was 
nearly equally baseless; but we can never forget the 
grim picturesgqeness of his ace count of Queen Mary’s 
execution and of the Pilgrimage of Grace. Mr. Froude, 
by these vivid word pictures, has stamped himself 
upor the literature of the era. A historian like Lin- 
gard lives only as a tradition, or lives only as the his- 
torian of achureh. Mr. Froude, infinitely more in- 
tolerant and certainly more inaccurate, will live be- 
cause he was a great master of literary English. Just 
take one passage as an example, and it is one out of 
of hundreds we might quote, to show a certain strik- 
ing method whieh characterized his work. He is deal- 
ing with the rise of Protestantism and the execution 
of More and Fisher : 

*While we exult in that ehivalry 
Smithfield martyrs bought England's 
their blood, so we will not refuse our admiration to 
those other gallant men whose bigh forms, in the sun- 
set of the old faith, stand transfigured on the horizon 
tinged with the light of its dying glory.” 

Froude’s standpoint is, of course, the standpoint 


with which the 


freedom with 


of Carlyle, and it is interesting to remember that of 
all the band of brilliant men who surrounded the 
Chelsea prophet Mr. Ruskin alone survives to-day. 


That standpoint was summarized in Lord Tennyson's 


well known lines : 


0 God, for a man with heart, head, hand, 
Like some of the simple great ones gone 
For ever and ever by ! 

One still strong man in a blatant land, 
Whatever they eall him, what eare 1? 
Aristocrat, democrat, autocrat—one 

Who edn rule and dare not lie. 


Looking around for a strong man, Henry VIIL. 
naturally oceurred to Mr. Froude, and hence his great 
work, the joy of writing which was doubtless intensi- 
fied by the manifold opportunities of attack upon ec- 
eclesiasticism, from whieh Mr. Froude was suffering so 
severe a reaction, 

But Mr. Froude is not alone the historian of Henry 
VIIL.. of Edward VI. and of Elizabeth; he has given 
the world many interesting biographical works. Most 
striking, perhaps, of all his literary efforts are his 
“Short Studies,” in which the Essay on Job is per- 
haps the most brilliant. Then we have the “ Life of 
Carlvle "—the @¢@iseussion of which within the 
memory of every one; the “Life of Bunyan,” the 
‘Life of Cresar,” the “Life of Lord Beaconsfield,” 
and the * Life of Erasmus ”—published some few days 
before his death—all books which have an_ indi- 
viduality of their own, even though they show with 
sufficient emphasis certain defects of the writer. It is 
ofjiess importance in criticising Mr. Froude’s literary 
career to name his books of travel, his *‘ Oceana” and 
‘England in the West L[ndies ;* and it is still less im- 
portant to name his works of tiction, of which several 
were published at the beginning of his career, and 
‘The Two Chiefs of Dunboy” within the last few 
vears, 


Mr 


Is 


Froude was born in the year 1818, at Darting- 
ton, Devon, and was the son of the Ven. R. H. Froude. 
Archdeacon of Totnes. He was one of three gifted 
brothers, another being William Froude, the mathe- 


matician and engineer; and the third Richard Hur- 
rell Froude, a leader of the Tractarian movement, 
whose “ Literary Re‘nains” were published after his 


death by Keble and Newman, Mr. Froude was edu- 
eated at Westminster School and at Oriel College, Ox- 
ford ; he wrote two novels in 1847, *“Tne Spirit’s Trials” 
and the * Lieutenant’s Daughter,” and published his 

‘Nemesis of Faith” in 1848. Between the years 1856 


and 1869 he published his “* History of England ;” his 
after career has no more noteworthy events than his 


his “ Life of 
Freeman 
He married a 


Africa, 
A. 


travels, his commission to South 
Carlyle,” and his sueeession to Mr. E 

Regius Professor of History at Oxford. 
sister of the late Mrs, Coarles Kingsley. 


as 


NATIONAL ACADEMY 
AT NEW HAVEN.* 

THE meeting of the National Academy of Sciences 
at New Haven recently was in every sense a success- 
ful one, the attendance being unusually large for an 
autumn meeting, and the papers being in number 
and quality quite on a par with those of the Washing- 
ton meeting The scientific air which surrounds the 


MEETING OF THE 
SCIENCES 


great unive rsity of Yale was in every way congenial, 
the Elm City being termed by some the scientific cen 


ter of gravity of the country, lying as it does nearly 
midway between the exceedingly strong centers cf 


Boston. Curiously enough, New 
York City was not represented at all, no one of the 
wademicians there located having come to meet and 
greet his fellow members. 

The hall of meeting, the fine lecture room of the 
Sheffield Scientific School, was in almost every respect 
perfeet, presenting the sole inconvenience, common to 
such amphitheaters, of an awkward half-step between 
the levels of the ranges of seats. It is indeed a fine 
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hall in a notable group of buildings, the older ones of 
which have the merit of antiquity, while the newer 
ones depart from that utilitarian look which distin- | 
guishes the physical laboratories in and about Boston. 

On Tuesday morning, the wembers of the academy | 
came together, and a distinguished company it was. 
The dignified Dr. B. A. Gould, Boston’s own great as 
tronomer, and his less portly and more active com- 
panion and pupil, Dr. S. C. Chandler, who is day by 
day emulating the example of his teacher and sur- 
prising astronomers by the quantity and quality of 
his investigations, met in friendly converse with Prof. 
Asaph Hall, of Washington, and the New Haven as- | 
tronomers, Prof. Newton, still active in the good work, 
and Dr, Elkin, with a career just begun-—-and well be- 
gun, it should be added. Physicists there were in 
number, Prof. Michelson, who carries wave lengths of 
light in his vest pocket ; Prof. Hastings, under whose 
eare the organization of Yale’s great physical labora- | 
tory has been effected; and Prof. W. A. Rogers, for- 
merly of Harvard, but now in charge of a special 
department at Colby University. The geologists were 
headed by the venerable Prof James Hall, State geo- 
logist of New York, to whom more than to any other 
one man the geology of this country is indebted. It 
was he who, finding the open pages of the geological 
story spread in the upturned strata clear across his 
State, judged at the outset of the importance of be- | 
ginning well, and laid the foundations of so judicious 
a system that his work is already almost classic. His 
appearance among the younger workers of to-day is 
hailed with enthusiasm, and applause greets his | 
authoritative utterances. Speaking of him, bis fellow 
investigator, Prof. O. C. Marsh, the president of the 
academy, himself aun authority in these matters, pub- 
licly paid tribute to him, **The Nestor of American 
Paleontology, who, after half a century of work, 
comes before us with unabated freshness and energy.” 

Other departments of science were by no means un- 
represented ; chemistry was upheld by Dr. Waleott 
Gibbs; mathematics by the other Dr. Gibbs, who 
summed up his paper with conclusions with reference 
to * flux in n dimensions of spage,” and by Prof. G. W. 
Hill, who really gives interest to no problem less intri- 
eate than the moon’s mean motion ; natural history 
boasted of visitors from Boston and the splendid 
home talent of Prof. Verrill ; while education felt itself 
proud to have present, as representatives, the heads 
of three of our most prominent New England institu- | 
tions of the highest order. Later in the sessions there 
eame other talent, Prof. Clarence King, the director of 
one of our great governmental surveys, Prof. Lewis 
Boss, who has made the Dudley Observatory at Alba- 
ny so sturdy asupport of American astronomy of pre- 
cision, and Prof. 8S. P. Langley, who, with the cares of 
the Smithsonian Institution upon his shoulders, to say 
nothing of the problems of aero-navigation, has still the 
time and the energy to extend into the unknown his 
remarkable investigations into the character of the in- 
visible part of the solar spectrum. To be in sucha 
company, the flower of America’s scientific men, i: of 
itself a liberal education, while to mingle with the 
great men in a social way, in the less guarded mo- 
ments, so to speak, in the cozy halls of the clubs, whose 
doors were thrown wide open to weleome the visitors, 
or at the reception of the president of Yale College, is 
atevery moment replete with interest and entertain- 
ment. 

Several of the papers presented were of a geological 
turn, New Haven, under the tutorship of Prof. Marsh, 
having developed many active and energetic young | 
students of the earth’s past history. Of these, the 
most interesting was the topic presented by Prof. 
C. E. Beecher, a report of progress in the investigation 
of the brachiopods. These strange bivalves, by far 
the most numerous of the molluscan forms, wide in 
distribution both geographically and geologically. re- 
main to us to-day in but a few living species, and of 
these it has been possible to study but an exceedingly 
small number. But the fossil forms, preserved to us 
in imperishable shape, may be followed throughout 
their development in very many of their species. This 
record of the development of life is open to the geolo- 
gist and presents an interesting chapter in the great 
volume of the world’s history before the advent of man. 
Another of New Haven’s geologists, Prof. Williams, 
pointed out in unmistakable argument that, among 
fossils as with men, there are some unruly specimens 
which are out of place, some lingering species which, 
like the last rose of summer, had lived on after their 
companions and fellows had passed away. Geologists 
will reeeive Prof. Williams’ facts with the greatest of 
interest, for the philosophical presentation of them and 








the manner in which he guarded against possible error | 


in the relations of the fossils to the strata in which thev 
were found seem to establish his deductions without 
possible discussion. 

The paper which has perhaps the widest scientific in- 
terest among those presented at New Haven was that 
of Dr. 8. C Chandler on the motion of the pole. This 
is a familiar subject both tothe Academy and to the 
readers of the Commonwealth,{\who have watched with 
interest the gradual unfolding of Dr. Chandler's solu- 
tion of the problem. The matter has attracted the at- 
tention not only of astronomers and physicists, who 
are directly interested, but also of meteorologists, zeol- 
ogists and many'other ologists, ail of whom hope to find 
in this new motion and the forces which cause it or re- 
sult from it some explanation of puzzling discordances 
within their own special fields of research. It is un- 
necessary here to dwell longer on the investigation, 
for it is worthy a fuller statement at some future time ; 
but the succession of remarkable discoveries has been 
most astonishing to those who are familiar with the 
progress of the work. Dr. Chandler has made at no 
time any statement which it has been necessary to re- 
tract, although, as might be expected, a refinement of 
the motions has resulted from the application of more 
extended series of observations. His larger motion has 
been refined to a value less than half a day at vari- 
ance with his earliest value, while his second motion 
becomes refined to an ellipse instead of the circle 
which at first itseemed to be. The resultant of these 
motions conforms to the actual observations through 
crucial points, so that in all America there is not an 
astronomer of standing who does not concede to Dr. 
Chandler the suecessful solution of a problem whose | 

| coarsest elements are the most refined measures of the 
‘modern astronomer, 





| his conelusion and the absolute truth of his laws. 


|go to restaurants for their dinners. 


It is true that abroad his conclusions have met with 
some opposition, on the general ground that he is 
dealing with quantities too small to measure, and some 
of these opinions have been sedulously circulated in 
this country with a view to belittling Dr. Chandler's 


| authority as an astronomer ; but it is simply necessary 


to state that such opinions have in them no knowledge 
of his latest developments, for such information at its 


| best travels but slowly, and that the position of these 


men is but a repetition of that of our own astronomers 
a while ago, who, through a better understanding of 


|the fundamental nature of Dr. Chandler’s researches, 


have been forced to acknowledge the correctness of 
His 
investigation of this subject is perhaps the largest 
and most important research ever undertaken by any 
one unconnected with some institution, and the pres- 
entation of his results at the National Academy is 
always a matter of the greatest interest. 

Not only were there scientific communications in 
order at the meeting of the Academy, but business of 
importance was under consideration. The item of the 
greatest interest to the outside world was the direct 
exercise of one of the functions of the Academy in its 
sapacity as the scientific aid and adviser of the gov- 
ernment. Strange as it may appear, the community 
which has come to utilize so enormously the different 
forms of electrical foree has had up tothis time no legal 
units for these forces. There have been, it is true, 
scientific names—the ohm, volt, ampere, ete.—but 
these names have had no standing in law. The consumer 
has had no possible course save the acceptance of what 
has been furnished to him, and has had no legal redress 
should he deem the product inferior in quality or short 
in quantity. The best means out of the difficulty wasa 
prominent subject for discussion at the Electrical Con- 
vention in Chicago last year, where, however, the in- 
fluence of the great producers militated against a strict- 
ly scientific report. This report has been communi- 
sated tothe different governments, and some of them 
have passed laws legalizing certain of the units. In 
this country the matter was brought to the attention 
of Congress, and all eight of the units named by the 
convention have been legalized; the determination of 
them, however, having been referred to the National 
Academy, whose selection and definition of the units 
will be the legal standard. A most important duty, 
therefore, has fallen upon the Academy, and one to 
which it will immediately give its most expert ccnsid- 
eration through a committee shortly to be named. 

This instance is the second one only in the history of 
the Academy when its opinion has been directly sought 
for by act of C ongress, the previous occasion having 
been the suggestion of asolution of the Geologicai Sur- 
vey tangle of some vears ago, the result of which was the 
organization of the present survey. It is true, how- 


lever, that the opinion of the Academy is frequently 
| sought, 


several times each year, by the different de 
partments of the government. 

The establishment of the electrical units is also the 
first instance in which our government has sought to 
legalize any units whatever of measurement. 

JOHN RITCHIE, JR. 





[From THE NINETEENTH CENTURY.]} 
PEOPLE'S KITCHEN IN VIENNA. 
By EpDITH SELLERs. 


SoME twenty-five years ago there was great distress 
in Vienna. The people were heavily taxed and had 
little wherewith to pay their taxes, for work was 
scarce and wages were low, while the cost of living 
was extremely high. In tenements and rooms of the 
poorer kind in the city there are no conveniences for 
cooking; the working classes are, therefore, obliged 
to live on wurst and such unwholesome things, or to 
In those days, 
however, a dinnerin a fourth rate restaurant cost seven 
pence at least, a big sum fora man to pay who was earn- 
ing perhaps eight “shillings a week and had a wife and 
children to support. The majority of laborers, even 
when in constant employment, could not afford to 
| dine every day, and as for casual workers, it was only 
on high holidays that they had a regular meal. The 
great mass of the wage-earning population, in fact, 
was miserably underfed, to the detriment of the whole 
community. 

Dr. Josef Kuhn, a practical philanthropist who had 
made an exhaustive study of the subject, was con- 
vineed that this state of things was the result, not se 
much of the poverty of the workers, great as it un- 
| doubtedly was, as of the rapacity ofgthose upon whom 
they were dependent for their food. The dinners for 
which they paid sevenpence did not cost threepence 
thus the restaurant Keepers were levying a toll of 
more than 100 per cent. on every meal they sold to the 
neediest class of their customers. Food, good in qual- 
ity and sufficient in quantity, might, the doctor main- 
tained, be brought within the reach of all wage earn- 
ers, if those whosupplied it, instead of being extortion- 
ate traders, were men prepared to give full value for 
the money they received. He therefore proposed that, 
in the poverty stricken quarters of the city, there 
should be opened, under public management, restau- 
rants in which food should be sold at the lowest pos- 
sible price compatible with their being self-support- 
ing. According to his plan, the money necessary for 
the initial expenses in connection with these estab- 
lishments was to be raised, by public subscriptions, no 
profits were to be made, and the cost of manage- 
ment was to be minimized by honorary officials being 
employed. In other respects the undertaking was to 
be conducted on strict business principles, all who fre 
quented the restaurants paying for what they received 
exactly what it cost. Dr. Kuhn’s scheme was greeted 
by the Viennese with great sympathy. It was. how- 
ever. unanimously condemned as impracticable. No 
one would believe that a restaurant could be managed 
by amateurs, and the idea of an institution organized 
on the lines suggested being self-supporting was held 
to be absurd. The doctor soon discovered that if the 
work on which he had set his heart was to be done, it 
must be by the individual efforts of himself and his 
| friends; no collective action on the part of the city 
| was to be counted upon. 
| For two years he devoted himself to studying the 
working of restaurants and perfecting the details 
of his scheme. Then, in 1872, in conjunction with four 
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other gentlemen, he organized the People’s Kitchen ply, the cooking and the domestic arrangements of the | these are the dinners of the poor, nota bene, of the 


Association. The very raison d’etre of this association | 
was, and is, to provide the working classes of Vienna 
with nutritive, palatable food at prices within their 
means. It began its operations on a somewhat huw-, 
ble seale. Each of its members subscribed five hun- | 
dred florins, and with this money a restaurant was 
started in the Hechtengasse. At first the restaurant | 
was open only from half past eleven o’clock until two, | 
during which time dinners were served at a charge of 
fifteen kreuzers (threepence) or eight kreuzers each. 
For fifteen kreuzers, a slice of beef or mutton weighing 
eight dekagrammes and forty centiliters of vegetables 
were supplied; foreight kreuzers, four dekagrammes of 
beef or mutton and twenty-five centiliters of vegeta- 
bles. The Hechtengasse is in the center of a densely 
populated district in which are several large factories ; 
the new restaurant was well placed, therefore, for se- 
curing customers. The fame of its threepenny din- 
ners soon spread through the neighborhood, and before 
many weeks had passed it was thronged from the mo- 
ment the doors were opened. Soup at three kreuzers 
the plate was then added to the menu; vegetables, too, 
at four kreuzers for fifty centiliters, and puddings, 
omelets, macaroni, cheese, ete., at eight kreuzers the 
portion. Low as were the prices charged, the restaurart 
was almost from the first self-supporting. It thus af- 
forded a startling proof of the extent to which the poor 
had previously been exploited by those of whom they 
had bought their food. 

When once the success of the first venture was as- 
sured, strong pressure was brought to bear on Dr. 
Kuhn to induce him to open a people’s kitchen, as he 
ealled his restaurant, in every district in Vienna. This, 
however, he refused todo. Much of the organization 
of his undertaking was still in the tentative stage ; he 
was afraid, therefore, lest any sudden extension of its 
work should throw the whole concern into confusion. 
All that he could promise was, that the association, of 
which he was the president, would open two more res 
taurants as soon as the necessary arrangements could 
be made. At the same time he proposed that other 
kitchen associations should be formed, and that these, 
although perfectly independent, should act in friendly 
co-operation with theone he had founded. The Prin- 
-ess Hohenlohe-Schillingsfurst was the first to act on 
this suggestion. She organized an association which 
opened a kitehen in the Leopoldstadt distriet. In 1874 
the Princess Liechtenstein helped to start one at Meid- 
ling. In the course of the following two years three 
more independent associations were formed, each of 
which has now a kitchen of its Own. A particular in- 
terest is attached to one of them, owing to the fact 
that it is organized for Jews. In the kitehen it has 
opened the food is dressed according to their peculiar 
ordinances, and special preparations are made for the 
Jewish festivals. Meanwhile, the First Association, as 
that organized by Dr. Kuhn is now ealled, was hard 
at work. In December, 1878, it opened a kitchen at 
Neubau, and two months later, one in Mariahilf. In 
1875 it began to supply not only dinners, but break- 
fasts and suppers in its restaurants, and it further ex- 
tended its operations by providing special meals for 
poor children. Since then it has established five more 
kitchens, all in populous districts. Thus there are at 
the present time in Vienna thirteen people’s kitchens. 
eight under the direction of the First Association and 
tive belonging to the allied associations. They are all 
founded on the same principle, all worked on the same 
lines, and areallself-supporting. Their operations are 
now conducted on quite a colossal seale. Their supplies 
are bought by the thousand tons, their soup is made by 
the thousand gallons, and sometimes as many as 2,400 
persons a day dine in one kitchen. 

Practical common sense is the chief characteristic of 
the organization of these people’s kitchens. The sys- 
tem adopted by the First Association has served as a 
model for others. This association is open to all who 
choose to join it. On the 1st of January, 1892. it had 
on its rol] 398 members, viz., 245 honorary members 
and 153 ordinary members. Honorary members are 
persons who have rendered some special service to 
the association, or who have made it a donation of 500 
florins, or who subscribe annually ten florins. Ordi- 
nary members are those who subscribe annually at 
least one florin, or who have held some honorary office 
in a kitchen for six months or longer. The manage- 
ment of the affairs of the association is vested in an 
executive committee, which is chosen at a general 
meeting of the members. This committee holds office 
for three years, one-third of its members retiring every 
vear. It consists of a president, two vice-presidents, a 
treasurer, an auditor, two secretaries, two professional 
advisers (an architect and a doctor), the local directors, 
the lady superintendents, and the assistant superin- 
tendents of the eight kitchens belonging to the asso- 
ciation. Theseare all honorary officials, but attached 
to the committee are three—a general secretary, a 
bookkeeper and a kitchen inspector—who are paid. 
The members of the executive occupy the position of 
the directors of a public company, and are responsible 
for the entire working of the kitchens. They seek out 
cheap provision markets, make contracts for supplies, 
tix the weight and price of the food portions sold, engage 
the matrons and cashiers, and decide where and when 
new kitchens shall be opened. They also verify ac- 
counts, regulate expenditure and have full control of 
the finances of the association. They must, however, 
submit their books and balance sheet to the scrutiny 
of a special revision committee appointed by the mem- 
bers of the association. The exeeutive meets once a 
month, and delegates its authority in the intervals be- 
tween its sittings to its president. 

Ever since the first association was formed Dr. Kuhn 
has been its president—a president. too, who devotes | 
himself heart and soul to promoting its interests. He 
visits the kitchens constantly, tests the food, sees that 
the officials do their work, and that everything is 
going smoothly. He is always on the alert to secure 
for his customers good value for their money—to 
gratify, too, their tastes and their wishes. He invites 
them to make suggestions for the improvement of the | 
kitchens, and listens to all criticisms with a patience | 
that knows neither bound nor limit. His chief co- 
adjutors are the lady superintendents, most important | 


officials. Each kitchen has its own lady superintend- 
ent. She is responsible to the executive, practically, 


for the whole management of her kitchen; for, 
ulthough the matron is responsible for the food sup- 


establishment, she is responsible for the matron. She 
cheeks the matron’s books and watches over the gen- 
eral expenditure, for all the money spent passes 
through her hands. She takes charge of what is re- 
ceived for the tickets sold, and certifies that it corre- 
sponds in amount to the value of the food served. In 
consultation with the matron, she issues orders for 
provisions and decides on the menu for the day. 
She is, in fact, in the position of the mistress of a 
large establishinent, anc 
keeper. She has certain social duties, too, to perform. 
She wust organize a local committee of ladies who will 
undertake to interest themselves in the work of the 
association, and be present in turn in the kitchen 
while dinners are being served. 
her two assistants, must be there every day at least 
from eleven until two. Thus the office of a lady super- 
intendent is no sineeure; upon her fitness for her work, 
in fact, depends in a great measure the success or 
failure of the kitchen. 

There is no more interesting place in all Vienna than 
a people’s kitchen. The most important is the one in 
the Hechtengasse, only a few hundred yards away 
from the house in which the first association began 
its work, twenty-two years ago. It is held in a fine, 
handsome building, which was erected in commewmora- 


tion of the fortieth anniversary of the Emperor's ac- | 
cession, the money for it being raised by the late | 
Princess Auersperg. The kitchen itself consists of two | 


very large, lofty rooms, one on the right of the hall, 
the other on the left. In each of them are a number 
of long tables covered with American cloth, and hav- 
ing benches on either side. The room to the right is 
the principal dining hall. The upper part of the one 
to the left is cut off from the rest by a counter, beyond 
which the publie are not allowed to pass. 
huge fireplace at which the food is cooked and kept 
hot until the time comes for serving it. A marked 
feature of the kitchen is its scrupulous cleanliness. 
Although many hundred persons pass through it every 
day, the air is always fresh pet pure; and there is 
never a sign of dust or untidiness. The white china 
plates and dishes are spotless; the knives and forks 
are brightly polished ; while as for the glasses, they 
literally sparkle. 

Attached to the kitchen are fourteen paid servants 
—a matron, two assistant matrons, a cook, an assist- 
ant cook, two kitchenmaids. two seullerymaids, a 
washer-up. a general helper, two men waiters, and a 
cashier. They are all hard at work by half past five 
in the morning. for by six o’clock they must have 
breakfast ready for the men who call on their way to 
the factories. Breakfast isa very simple meal, soup, 
tea, and bread being the only things provided. <A 
portion of soup, or of tea, costs three kreuzers; a 
white roll, two kreuzers : and a slice of brown bread, 
one. For eight kreuzers, therefore, a good breakfast 
ean be had ; and, as most of the workmen are content 
with soup and brown bread, they pay only four 
kreuzers (four-fifths of a penny) for their meal. After 
eight o’clock no breakfasts are served, for then pre- 
parations for dinner begin. The cook and her assistants 
since six o’clock have been chopping and paring, and 
stewing and boiling ; for a meal for two thousand per- 


sons or more is not to be prepared in a hurry. When 
the cooking is done, the dividing out begins. This is 


the work of the matron, and most tiresome work it is 
for, as the association makes it a point of honor that 
every portion shall be exactly equal in size and quality, 
each one of them has to be weighed. 

The first guests to arrive are always the school 
children ; for, as they are received on special terms, 
aud have a menu of their own, they are admitted only 
from eleven until a quarter to twelve. They come 
trooping in with their tickets in their hands in the 
most orderly fashion. Some are thinly clad, poor little 
things, who look as if their lines were cast in very 
poverty-stricken places; while others are evidently 
the children of well todo artisans and small shop- 
keepers. But differences of rank are as nothing in a 
people’s kitchen ; all there are on terms of equality, 
for brass tickets tellno tales Those the charitable 
give to teachers for the children of the poor are just 
as bright as those wealthier parents buy for their own 
sons and daughters. The little ones themselves do not 
know who pays for their dinners. Thus in Viennaa 
solution has already been found forthe problem which 
is so sorely perplexing our school boards. During the 
winter months some thousands of children often dine 
in the kitchens. They are given every day a large 


white roll and a plate of pea soup, milk pudding, cab- | 


bage, or sauerkraut. The portions are as large as an 
ordinary child can eat, and the charge for a dinrier is 
five kreuzers. No sooner are the children gone than 
the general public begin to arrive; and from twelve 
o'clock until nearly two the kitchen in crowded. 

The menu for the day is written on a huge slate 
which hangs near the door. That menu is a curiosity; 
it is never twice the same in one week, and the varie- 
ty of dishes it includes, in the course of the year, is 
simply marvelous, considering the prices charged for 
the dinners. The list the lady superintendent and the 
matron have tochoose from, when deciding what shall 
be given on any special day, comprises fifteen kinds 
po Ray s. eighteen vegetables, meat of one sort or an- 
other 


asentrees. The following may be taken as fair sam- 
ples of the dinners the First Association provides for 
its customers : 


Kreuzers. 
UN OUD, 005s 0k sensi Seeneaseacsed 3 
DU ths uaenaessne 066082 eeebasits 4 
| re or 8 or 15 
Venison with macaroni................ 8 or 15 
ere rere vik 8 or 15 
Kreuzers, 
ic bids xnank.ceaawe oeere 3 
a jee bemen so < § 
Be SI IN ois cic: bri veowesesioss 8 or 15 
Pork cutlets with potato salad. ........ 8 or 15 
Fruit pudding ....... aks eae 8 or 15 


Each dish is perfect in its way, carefully prepared 
and delicately seasoned. All the ingredients are of 
the best quality, and they are cooked by highly 
trained professionals, who rank, in point of skill, with 
those employed in the clubs epicures frequent. And 


the matron is as her house- | 


She herself, or one of | 


Here is the | 


ressed in twenty-one different fashions, twenty- | 
nine sweets, six salads, to say nothing of such trifles | 


|}class which in England must content themselves with 

bread, cheese and perhaps a rasher of bacon. As every- 
thing is sold a la carte, no one need spend more than 
he chooses on his meal. The average cost of a dinner 
is eighteen kreuzers, though the prices range from 
| twenty-five kreuzers to six. It is an almost unheard of 
| thing for the persons who dine in the kitchen to have 
ja slice of the joint as well as a portion of the other 
| savory dish; a very large percentage of them, indeed, 
have only fifty centiliters of vegetables and twenty 
dekagrammes of bread. For this somewhat meager 
meal they pay six kreuzers. 

Customers, unless they go provided with tickets, 
must buy them at the door, where the cashier sits, for 
no money is taken in the kitchen. Their first business 
is, of course, to examine the menu and make up their 
minds what they will have for their dinners. They 
then take up their places in the long row of per- 
sons trying to reach the two lady visitors, who stand 
near the counter where the dishes are served. One 
lady examines the tickets, while the other hands the 
portions of food which correspond to them in value. 


Aservant who is near gives a white roll or a slice 
of brown bread to each guest as he passes; and a 


second provides him with a knife, fork. and spoon. 
He must then find for himself a seat, a difficult matter 
sometimes; and, if he wishes for water (nothing else is 
allowed to be drunk) he must feteh it from the tap. 

It is a somewhat motley company, it must be con- 
fessed, that meets together day by day in that Hecht- 
engasse Kitchen. All sorts and conditions in truth are 
there: students whose science is deeper than their 
purses; ex-criminals with tickets given them at the 
prison door perhaps; and gentlemen who have backed 
the wrong horses. Of women, of course, there is never 
alack : actresses whose beauty is faded. unsuccessful 
artists, and the widows of professional men. People 
who have wasted thousands in their day sit side by 
side with those whose lives have been one fierce, hope- 
less struggle to make both ends meet. It is the com- 
mon rendezvous, in fact, of failures of every sort and 
kind. Still these are only the exotics, as were; the great 
mass of those who frequent the kitchen belong to the 
wage-earning classes, and are hard-working men and 
women. Carpenters, masons, postinen, seamstresses, 
flower sellers, shop girls, all dine together; and seattered 
among them are shoeblacks, crossing sweepers, aud 
even beggars. The beggars, however. who go must, 
for the time at least, cast aside their role; for nothing 
that smacks of alms, whether the giving or receiving, 
is tolerated. The kitchen itself is not a charity, it 
must be remembered, but a business concern—a tact 
its managers are always careful to impress on their 
guests. Every dinner is paid for, and whether by him 
who eats it or by some one else, it is no affair of theirs 
Thus those who go there are subject to no humilia- 
tion; no eall is made on them for gratitude or thanks: 
they are there on precisely the same terms as in any 
other restaurant. The treatment they receive in the 
kitchen differs only from what they receive elsewhere 
in its greater courtesy ; instead of rough attendants to 
wait on them, they have ladies. It is the special 
duty of the honorary officials to see that no guest is 
neglected. During dinner, the lady superintendent, 
Madam Fischer-Ullrich, the local director, and a lady 
visitor, go from table to table soothing the impatient 
with tactful words, lavishing kindiy attentions on all 
comers, and removing every cause of friction. The 
good tempered courtesy, which is so marked a char- 
acteristic of the Hechtengasse Kitchen, is undoubtedly 
due in a great measure to the personal influence of 
Madam Fischer-Ullrich and her assistants, to their 
ceaseless efforts in promoting the general comfort. 
A rough word is rarely heard in the kitchen, and, what 
is always a good sign, the most comfortable seats are 
vielded to the old and feeble without amurmur. Two 
detectives are present during the dinner hour in case 
disorder should arise; but it is a most unusual thing 
for recourse to be had to their services. At twoo’elock 
the kitchen is closed, but it is opened again for supper 
from six until nine. Then tea, soup, ham, cold beet, 
salad, hot vegetables, and the remains of the dinner 
rechauffe are served. The average cost of a supper is 
ten kreuzers. 

In the course of the day more than twenty thousand 
persons on the average are now provided with food in 
the people’s kitchens. And these are far from form- 
ing the whole clientele of the associations. In Vienna 
as elsewhere there are people who cannot afford even a 
five-kreuzer dinner. here are others who are too 
feeble to go to a restaurant ; others, again, who object 
to eating in public. Special arrangements are made 
for the benefit of such as these. At certain hours in 
the day, the kitchens are open for the sale of food to 
those who wish to take it away with them. People 
who have invalids in their houses can procure for them 
in this way suitable nutriment ata small eost. And 
women with large families may fetch a quart of soup, 
a milk pudding, or whatever else they can afford, and, 
safe from curious glances, divide it among their cbil- 
dren by their own fireside. The First Association also 
undertakes to distribute food, in almost any quantities, 
wherever it may be required. At the request of the 
burgomaster, it will organize at a few hours’ notice 
special dinners for the unemployed. In this way it 
renders good service to the authorities in seasons of 
unusual distress. The cost of these meals is defraved 
| either by the municipality or by public subscription. 
| The remarkably low price at which food is sold in 
| the people’s kitchens must be ascribed,in some measure, 
| to the gigantic scale on which the undertaking is con- 
ducted. The associations require such vast quantities 
of provisions that they are able to open out new mar- 
kets for themselves, in places where the supply is great 
and the demand issmall. Vegetables and dairy pro- 
duce, for instance, are transported by the wagon load 
from remote country districts, where they are bought 
at considerably under wholesale market prices. As 
every housewife knows, too, the cost of preparing food 
varies, within certain limits, in inverse r-‘io with the 
quantity prepared. Whatever may be the cost of one 
gallon of soup, two gallons of the same quality can be 
made for much less than twice the sum; while a hun- 
dred gallons, if made together, do not cost so nuch as 
fifty made separately. In the Hechtengasse Kitchen, 
soup is prepared by the 6.710 liters at a time, and all 
other provisions on the same scale. The skill with which 
the kitchens are organized and managed by their honor- 
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ary officials is also a very important factor in determin- 
ing the price at which the food is supplied. The work- 
ing expenses are kept down by the practice of the most 
rigid economy in every department. The matrons are 
all highly trained housekeepers who are accustomed 
to dealing with large stores of provisions, and who 
know to a nicety the materials required for every dish. 
It is their duty to see that no waste occurs. A con 
siderable saving effected, by employing only 
thoroughly good cooks of wide experience. The result 
of this rule is that there are no mistakes infseasoning ; 
no food has to be thrown away as uneatable ; but every 
dish prepared is of the best quality. 

A special interest attached to the economic ar 
rangements of the people’s kitchens, owing to the 
financial condition of all the associations being so ex 
tremely satisfactory. So far as the food supply is eon- 
cerned, the kitchens are entirely self-supporting. The 
number of kreuzers paid for a b-eakfast, dinner, or 
supper represents the full cost of these meals—the 
bare cost of course, without any addition for profits, 
expenses of management, or interest on capital. All 
that the executive committees require that the re 
ceipts of the kitchens, taken collectively, 
the expenditure, and leave a trifle 
evil day. If it is found there isa surplus of funds, some 


too, 


Is 


Is 


of the portions of food are increased in size ; if, on the 
contrary, there isa deficit, they are made somewhat} 
smaller. During the vear 1891, the first association 


cleared its expenses, and was left with a balance in its 
favor of 4,108 florins. It is, therefore, entirely inde- 
pendent of outside pecuniary aid and it will ultim- 
ately return to the community, in one form or another, 
whatever money it receives. Hitherto it has devoted 
the subseriptions and donations of its members to de- 


fraving in turn the initial expenses of each of the 
kitchens it has started. But now that every district 
in Vienna is provided witha kitchen, the association 


will apply its funds to purchasing the freehold of the 
houses which serve kitchens rhe building in the 
Hechtengasse is already the property of the first asso 
ciation, Every year, however, a certain sum, corre 
sponding in amount to the rent of that kitchen, is set 
aside by the executive committee; and this, together 
with the other funds at their disposal, will be allowed 
to accrue until it be sufficient to purchase anothe: 
kitchen, The rent for the two kitchens will then b: 
set aside until enough money raised to buy a third, 
and this process will continue until the association 
the owner of its eight kitchens. Then every year a 
su n,equal to the combined rents of these kitchens, 





Is 


is 


witi be devoted to providing very poverty-stricken 
districts with food at less than cost prices, and giving 


free dinners to poor children. 


Now that his organization for the food supply of 
Vienna is in full working order, Dr. Kuhn is seeking 
out new fields of enterprise He has just completed 


an elaborate arrangement for transporting provisions 
to any town or village in whieh an outbreak of cholera 
should oceur, * Everything is to be cooked in Vienna, 
and taken to the plague-strieken district in air-tight 


eaus, These cans are an invention of the doctor's 
own. They fit into wooden cases which are lined with 
felt: and food placed in them retains its heat for 
twenty-four hours He is now engaged, in co opera 


tion with the Red Cross Society, in perfecting the com 
missariat arrangements for the soldiers who, in case of 
war, would be billeted near the capital. The first 
ciation is also considering a plan for supplying with 
food the public hospitals and other charitable institu- 
tions in Vienna 

These people’s kitchens must be ranked among the 
most successful philanthropic undertakings of this 


uSSO- 


century. They area striking proof of the splendid re- 
sults which may be attained by individual efforts 

Before Dr. Kuhn began bis work, Vienna, so far at 
least as its poor were concerned, was the worst-fed 
eapital in Europe; to-day it is undoubtedly the best. 

Thousands of men, women and children, who, if the} 
old restaurant regime had continued, would go half 
starved. have now all they can eat every day of their 


Wholesome, palatable food has, in facet, been 
brought within the reach of even the worst paid of 
wage earners; and this has been done without any 
lavish expenditure. The cost of starting a kitehen in| 
which five hundred persons can dine is only some £500 
It would be a hard task to find a more humane—or a 
wiser—way of spending money. The underfed, it 
well to remember, are a dangerous element in any 
community. 


lives. 


is 
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As the title chosen for this paper is somewhat am- 
biguous, it is proper to state at the outset that the 
treatment of the subject herein will be confined in its 
scope principally to questions of operation and man 
agement, and these will be considered principally as 
affecting the coal consumption of locomotives. 

As is generally well known, the injector was invent 
ed by Henri J. Giffard, a French engineer, in 1858. and 


LOCOMOTIVE 
By GEORGE 


shall balance | 
in hand against an} 





patented in the saine year. Messrs. William Sellers & 
Co., of Philadelphia, began the manufacture of inject 
ors in America in 1860, and the veteran locomotive 
builder, Mathias Baldwin, was the first to apply one 
to an American locomotive. For fifteen years follow 
ing their introduction to this country injectors made 
but poor progress in supplanting pumps as a means 
of feeding water to locomotive boilers, 


The eighth annual convention of the American Rail- 
way Master Mechanics’ Association, held in this city 
in 1875, appointed a committee to report on the sub- 
ject: “ls it economical to use injectors on locomotives, 
and to what extent?” This committee, reporting to 
the next convention, held at Philadelphia in 1876, 
stated that, in answer to its circulars of inquiry, 15 
master mechanics, representing 1,361 locomotives, 


stated that of this number 508 engines had pumps and 
injectors, 769 had pumps and no injectors, and 22 en- 
gines had injectors and no pumps. This may be econ- 
sidered as showing the relative standing of pumps and 
injectors in the estimation of master mechanics at that 
time. The replies alluded to expressed the opinion 
also that injectors were valuable auxiliaries to puinps, 
but not so reliable; that they saved no fuel , and that 

* Read before th 


National Car Bu 


they cost about the same as pumps to construct and 


maintain, 

Upto this time no experiments had been made to 
determine the comparative merits of pumps and in- 
jectors for general loc ae service. The committee 
named (of which Mr. T. Jeffery, now president and 
general manager of the Denver & Rio Grande Rail- 
way, Was chairman) made a carefully conducted test 
with a freight engine on the Illinois Central Railroad 
to determine the respective merits of pumps and in- 
jectors as regards reliability of action and economy of 
fuel. 
trips of 128 miles each, using the pump exclusively ; 
and the same number of trips over the same piece of 
road in the same service, using an injector exclusively ; 


The test was made by running the engine eight | 


making a run of 1,024 miles with the pump and the} 


same number of miles with the injector. The injector 
used was a No. 6 Friedman. The coal and water used 
by the engine during this time were carefully meas- 
ured, and a record was kept of the load hauled and 
of the steam pressure in the boiler. The load hauled 
by the engine during the trial was nearly the same 


into the boiler at the ordinary temperatures of water 
that stands in ponds and wells, ranging from 40° in 
winter to perhaps 80 in suminer—about 300° colder 
than the working temperature of the boiler. Natu- 
rally this difference in the temperature of the feed 
water entering the boilers by the two means employ- 
ed caused considerable difference in the severity of 
service to which the boilers were subjected. They 
were subjected to less variation of temperature by the 
hot feed water from injectors than by the cold feed 
water from pumps. There being less variation of tem- 
perature, there was necessarily less of the movements 
known as expansion and contraction of the parts of 
the boilers, and this prolonged the-life of these parts 
and reduced the frequeney of needed repairs. 

The reason for the fuel economy effected by the sub- 
stitution of injectors for pumps was also due to the 
facts just stated, although, perhaps, not so evidently. 
Why should a locomotive make steam more freely and 
burn less coal when its boiler is fed by an injector than 
when fed by a pump? Tie master mechanics’ com- 
mittee did not attempt to explain this, nor does the 

















TABLE I.—PERFORMANCE OF -INJECTORS IN STARTING, 
; Min. pressure Waste of Time lost io 
: - Temp. ~ ue water = starting after Remarks. 
I b . A ce obs AE U , 
ieee - Start Work 1401 ioe ‘steam 140 ibe, pay (Jar has no effect on any of these injectors.) 
r : Approx. 

/ Lifting. ° = Injector starts prowptly and surely. Can be ‘started fine or 
Satan. 65 % 26 15 zal 134 min. coarse feed instantly. Restarts if feed is broken. 
Tiscnieg 8% | 60° 32 31 a % Same as A. 
Ticccuens x 5é° 40 35 2 ' Starts promptly. It is best to start slowly to catch water. 
RTI 8 57° 25 20 4a¢ ™ * (“Sean at max.or min. It is best to start slowly to 
Winniienne ees ® 57° 35 % a * — > Seacte poomoniy. It is best to start slowly to catch water. 
G. 8 14° 45 0 2 2 yt difficuit to start, and is uncertain if not properly ad- 
enon Vifting | s 59° 0 13 “% { Starts promptly at max. or min. It is best to start slowly to 
a... eke 8 67° 30 25 5 « % “ a at max.or min. It is best to start slowly to 
‘S.... 8 65° 30 20 15 1 “ ey mm hes low pressure, and cold water. Unguited 




















while using the pump and while using the myector. 
With the pump the load was 2°42 per cent. greater than 
with the injector. With the pump the engine burned 
98 per cent. more coal and evaporated 4°28 per cent. 
less water per pound of coal than with the injector. 
The variations of boiler pressure were fewer with the 
injector than with the pump, and the engine made 
steam more freely while using the injector. After 
making due allowance for the delays and switching 
at stations, the committee decided that the use of the 
injector effected a saving of coal of 6°21 per cent., 
making no allowance for the small exeess of load haul- 
ed by the engine while using the pump. The com- 
mittee tested the capacity of the injector practically 
by a hard fast run on the road, and also while the en- 
gine was standing still in the roundhouse. During 
the run the injector put 21 38 gallons of water into the 
boiler per winute, with 114 pounds steam pressure. 
The supply of water was ample for the hardest work 
the engine could do. The standing test was made with 
110 pounds boiler pressure, and the injector forced 
18°19 gallons per minute into the boiler. It was found 
that the injection. could be graduated to about half 
the maximum feed. 

The committtee considered other phases of the use 
of injectors, which do not need to be mentioned here. 
Its final conclusions were that injectors were as reli- 
able as pumps for feeding locomotive boilers with the 
tank water at normal temperature, and that a saving 
in fuel was effected by using the injector; the boiler 
pressure was kept steadier and the boiler itself was 
subjected to fewer changes in temperature. This re 


writer know of the explanation ever having been 
made. Theoretically, the injector is more efficient 
than the pump In the injector the steam employed 
imparts all its energy of motion to the water, and when 
this is spent it gives up all the heat it possesses to 
warming the water—a most perfect application of heat 
to the performance of work 

Not a unit is lost except by radiation from exposed 


surfaces. All the heat not converted into useful work 
re-enters the boiler for further use. The pump was 
made to work by the motion of the engine, and the 


portion of the engine’s energy absorbed by the work 
of the pump (though small) was no more economically 
utilized than the balance of the engine’s energy ab- 


sorbed in hauling the train. Compared with the per- 
formance of the injector, this was very wasteful. ‘he 
friction of the stuffing box packing on the pump 


jlunger absorbed some power at the expense of fuel. 

hese items detracted from the economy of a pump, 
but as their influence was necessarily small, is evi- 
dent that we must look further for the veal - prin- 
cipal reason for the injector saving coal. The pump 
could not be worked while the engine was standing, 
and the injector could be 

It was found injurious to the boiler to work the 
pump while the engine was running shut off down, 
hills; therefore while using pumps the practice was 
to always supply the boiler with a quantity of water 
equivalent, or more than equivalent, to what was 
being used as steam. It the belief of the writer 
that the reason of the injectors ability to save coal 


is 





in locomotive service rests almost entirely on the fact 


TABLE II,—PERFORMANCE OF INJECTORS WITH VARYING TEMPERATURES OF FEED. 








































































































Steam. 140 pounds. Steam, 100 pounds. Steam, 45 pounds 
Temperature, Tempezatese, Temperatare, 
Fabr. ‘ahr. 
Delivery, gal- Delivery, gal- Delivery, gal- —_ 
INJECTOR. | No. | lons per hour. lons per hour. lons per hour. 

9 Delivered Deliverca 

water. ° : 

Feed r. Feed water Feed water. 
water. we——— ar some 
Max.| Min.|Rate. Max.| Min.|/Max.| Min.|Rate. Max.) Min. Max.) Min.|Rate. Max.| Min. 

Lifting. aie ans gs | 

8 1,890) 1,116) 41 6° | 178° | 185° | 2256) 966) 57 63° | 133° | 161° | 1,464) 510 | 70 68° 124° | 163° 
84% | 1,800) 966) 46 60° 162° | 218° | 1,692) 828) 52 67° | 153° | 218° | =696) 69% 0 57° 157° | 157° 
8 1,944) 1,026) 47 55° | 141° | 195° | 2,040; 918) 36 55° 126° | 199° | 1,698) 690; 59 fge =| 138° | 158° 
8 1,740) 1,106) 36 60° | 215° | 278° | 1,728) 936) 46 58° | 174° | 247° | 1,140) 690) 40 & 138° | 184° 
8 1,980| 120 38 56° 182° | 200° | 2,088; Ger) 54 56° 144° | 182° | 1,338) 624 | 53 p 133° | 162° 
8 2,328) 1,284) 47 73° ~| 175° | 196° | 1,980) 930) 53 74H | 166° | 191° | 1134) 7530) & 74° «+| 172° | 169° 
8 2,046) 1,176, 43 60° | 167° | 190° | 2,332) 936) 58 59° | 137° | 174° 1,314 960 | 27 59° | 124° | B31° 
8 1,824) 1,483) 19 67° 164° | 188° 3.950 1aAy | M 67° 140° | 160° | 1,470!,186 | 26 68° 124 142° 
8 = 1,704; 17 47° 178° | 198° | 2,134) 1,590) 30 66° 156° | 180° Len ‘ss 828 | 50 61° 125° | 10° 
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port formed the basis of the movement toward the 
general adoption of the injector for feeding water to 
locomotive boilers. Within the following ten years 
pumps disappeared almost entirely from locomotives, 
and now they area rarity. It is now generally recog 
nized that the findings of this committee report, ren- 
dered eighteen years ago, were in the main correct, 
and that injectors are reliable boiler feeders, that they 
are economical of fuel, and that they are conducive 
to economy in boiler repairs. 

As these two reasons—economy of fuel and economy 
of boiler repairs—constituted the basis of the inject- 
or’s success in gaining favor and general adoption, it 
may be interesting to briefly analyze the reasons for 
its superiority to the pump in these respects. The 
reason for the injector reducing boiler repairs as com- 
pared with those necessary while using pumps is due 
to its principle of action. In the injector a jet of 
steam mingles with a stream of water, and, imparting 
its velocity and all of its heat (both sensible and la- 
tent) to the water, forces it into the boiler at temper- 
atures ranging approximately between 200 and 300 
| Fah., or only about 100° below the normal working | 


October meeting of the New York Railroad Clab,— temperature of the boiler and its contents of steam | 





|e its frequent use while the engine is standiuy or ran- 
ning shut off. There is no other evident reason than 
this, and, as mentioned, the simple higher efficiency 
|of the injector compared with the pump. 

these views are correct, it is evident that they 
should be generally understood, and that in service 
|injectors should be operated so as to secure the most 
; economical results that they are capable of effecting. 
Generally this is not done, and many enginemen who 
| operate injectors do so much as they would a pump, 
regulating it to supply an equivalent of water to the 
boiler as used, and suspending injection as much as 
possible when the engine is not working steam. The 
practice is wasteful of fuel, and no good results from 
it. With pumps such practice was necessary for the 
preservation of the boiler. This may be illustrated as 
follows: A locomotive running some distance shut off 
with the pump working would apparently suffer no 
diminution of steam pressure until the throttle was 
opened, when the pressure, as shown by the gauge, 
would immediately fall any where from 20 to 60 pounds, 
j}the amount depending on the quantity of cold water 
{that had been pumped into the boiler while the en- 
gine was running shut off. Of course, the change of 











and water. In using pumps, the feed water was forced | | temperature, accompanying so great a change of pres- 
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sure, caused damaging consequences to the boiler, 
which showed themselves in broken staybolts and 
leaking flues. 

The cause of the apparent rapid change of pressure 
was due to the fact that the cold water pumped into 
the boiler while no steam was being used, and, couse- 
quently, when there was practically no circulation in 
the boiler, sank to the bottom of the boiler, by its 
gravity, leaving the hot water in contact with the 
steam at the top. Heat almost invariably travels up- 
ward. Under these conditions, the cold water could 
not impart its cold to the hot water above it, or mix 
with it, except very slowly, and neither could the hot 
water impart its heat downward to the eold water 
below, or wix with it except very slowly. This state 
of affairs allowed a large quantity of water to be pump- 
ed into the boiler while the engine was running shut 
off, without affecting the steam pressure as indicated 
by the gauge, even if the fire wasat lowheat. But im- 
mediately steam was used, either by the eylinders or 
the blower, circulation was established, the steam rest- 
ing on the hot water was rapidly used up and the 
pressure as rapidly feil, so that by the time the hot 
and eold water became thoroughly mixed a consider- 
able fall of pressure had taken place. The writer re- 
members one instance which occurred while he was 
employed as a fireman, in which the gauge pressure 
fell nearly 80 pounds within five minutes. The blow- 
off cock had been opened while running down a hill, 


injectors in present use in this country. The tests were! will always declare its action and is mosi economical 
made by a disinterested person, and in conducting them | to maintain. 


the suggestions of the makers were followed carefully, 
and every effort was made to secure the most satisfac- 
tory record possible for each injector. The informa- 
tion is given here simply to put on record some inter- 
esting data concerning injector performances, and not 
to help or hinder the sale of any particular make of 
injector, and for this reason the names of the different 


injectors tested are withheld, and they are merely | Henry rifles. 

The principles of the best | with a bullet 
kinds of an injector for locomotive service may be | 0°3346, specific 
named, and those that seek the best can make their | 1,975 to 2,000 foot seconds. 


designated alphabetically. 


PENETRATION OF MODERN RIFLES. 


A REPORT has been issued by the Small Arms Pene- 
tration Committee, under the presidency of Colonel T. 
Fraser, C.B., C.M.G., R.E., which deals with the pene- 
tration of the Lee-Metford, Mannlicher, and Martini- 
The Lee-Metford has a 0 308 in. bore, 
weighing 215 grains, sectional density 
gravity 10°484, and a muzzle velocity of 
The bore of the Mannlicher 


own selection. The diagrams show that some of the is 0°256 in., witha bullet of 160 grains, sectional density 
injectors in ordinary use have a wide range of adjust- | 03488, specific gravity 10404, and a muzzle velocity of 


ment, while others havea very small range of adjust- | 2,300 to 2,400 foot seconds. 


ment, as illustrated by Aand D Fig. 1 shows graphi- 
sally this quality of the different injectors, and Fig. 2 
isa diagram in which the lines showing the maximum 
and minimum performances of the different injectors 
with different steam pressures are plotted in juxtapo- 
sition for easy comparison. It will be noticed that six 
lifting injectors were tested and three non-lifting 
injectors. The table and diagram give full informa- 
tion respecting the comparative performances of each 
injector, and respecting the same of the two different 
kinds of injectors. It has been said that * with non- 
lifting injectors, the feed water is nearly always deliv- 
ered at a higher temperature than with the other 


The Martini-Henry bore is 


| 0°450 in., the weight of bullet 480 grains, sectional den- 


sity 0°3386, specific gravity 10°916, and a muzzle velocity 
of 1,270 to 1,300 foot seconds.’ Cordite was used through- 
out the trials, the muzzle velocities showing a difference 
of as much as 100 foot seconds. The most remarkable 
difference in this respect is that recorded of the 
Mannlicher gun, the velocities of which fell off very 
eonsiderably during the tiring of 1,000 rounds, owing to 
the erosion of the barrel. Our own service weapon 
was not affected after firing as many as 3,000 rounds. 
The bulk of 150 rounds of Lee-Metford and Mannlicher 
ammunition were about the same, but the weights were 
9 lb. and 7 Ib.respectively. The report states that the 


and the boiler had then been filled up by both pumps. | kind.” The results of the tests show that this is not | main advantage of the Mannlicher is the greater flat- 
The fireman’s ignorance prevented bim from under-|true. The average temperature of delivery of the | nessofitstrajectory and consequentlyits greater margin 


standing the situation or taking steps to prevent a fall 
of pressure. 

The steam gauge pointer stood immovable at 140 
pounds. On the application of the blower the pres- 





sure fell to nearly 60 pounds. The engine had to wait 


lifting injectors was found to be 194°, at 140 pounds 
boiler pressure; and the average temperature of the 
delivery of the non-lifting injectors at the same pres- 
sure was found to be 180°8 —a difference of 13°2. The 
tests showed that the maximum range of action and 





of effect at decisive ranges. hus the 6 ft. margins at 
1,000 yards are for the Maunlicher 168 ft., for the Lee- 
Metford 156 ft., and for the Martini-Henry 82 ft. Re- 
marking upon this, the committee state that so long as 





the very small bullet now in use is effective against 











TABLE III.—PERFORMANCE OF INJECTORS. WITH UNVARYING TEMPERATURE OF FEED. 
















































































































































Steam, 140 pounds. Steam, 120 pounds. Steam, 80 pounds. Averages. 
Delivery, Temperature of water. Delivery, Temperature of water, Delivery, Temperature of water./Delivery in per 
INJECTOR. No. -- . cent. of 2,200 
Gallons per hour. Delivered. Gallons per hour. Delivered. Gallous per hour. Delivered. galls. per hour. 
Feed. Tl nen | eed. ~ Feed. . ——-——— 
Max. | Min. , Rate. Max. ; Min. | Max.; Min. | Rate. Max. ; Min. | Max. | Min. | Rate. | Max. , Min. |Max.) Min.|Rate. 
Lifting. 
s 1,764 | 1,158 3 30° 196° 198° 1,956 | 1,056 46 soe 174° 179° | 2,160 912 58 80° 151° 178° 89 47 42 
he 1,704 1,068 37 - 190° 237° 1,626 936 42 re 172° 232° 1,704 864 49 rm | 162° 223 76 43 33 
8 1,830 1,332 27 - 175° 205° 1,806 1,146 37 + 163° 205° 1,836 1,116 39 “es 14° 197° 83 5 2 
. 1,614 1,176 27 ee 232° 279° 1,644 / 1,086 Be 24 213° 272° 1,584 1,014 36 = 196° 251° 73 MM 23 
8 1,9°8 1,272 33 si 189° 210° 1,890 | 1,032 45 = 190° 206° 1,908 1,104 42 pac 168° 1g2° 86 iy 4 St 
8 | 1842 | 1.686 | 8 “ 19s° | 19e° | 2292 | 1.356 | 41 “ ime | ig7e | 1,956 | 12056 | 46 “ ime | i97e | 92 | 62 | 30 
8 1,854 1,266 31 = 191° 200° 2,082 1,128 46 ee 169° 203° 2,112 1,020 52 nie 162 188° 92 52 40 
s 1,854 | 1,554 16 ae 179° 198° | 1,854 1,470 2 2g 166° 182° | 1,998 | 1, “ 157° 171° 86 20 
x Won't work 1,818 1,818 0 ” 182° 182° 2,106 1,584 25 - 168° de EE ee Jroeeee 
1 MAXIMUM PERFORMANCE 
6TEAM 140 Ibs, 120 Ibs, i 100. 
; 80 Ibs, 140 Ibs, 120 Ibs. > 2300. STEAM PRESSURE 
| MAXIMUM ‘YG.P.H. 2200. 
H ideas : on ee ee ee ee, oe ae 
88 ® 
‘ Ee | 2000. 
MINIMUM : sg 
1000 3B 1900. 
GP.H 
ae : i 
a 
H MAXIMUM ore. 4 1700. 
MAXIMUM H ye | $ 1600 1700, 
suciincn — MINIMUM i 1000 é es ns 
MINIMUM 1000 G.P.H. z 1400. 1500. 
GPH 2300 G.P.H. iii seen 
PH. a ane e 
) 2000 - 1200 1300. 
; MAXIMUM OPH. AREA—2.40 1G.P.H. on une 
H AREA--2.05 (> 3 mins G ' : F 3 
MINIMUM * 1100 4 “uM i 1000, ni 
G.P.H, Oe 900. 1000.9 
PH. ’ ie 
1600 2000 - 900. 
’ MAXIMUM G.PLH. 1700G.P.H.]— MAXIMUM 'G.P.H. 890. +) 
20G6.P.H.] | AREA=1.70 By a minnuy 8H “ es 120, STEAM PRESSURE v0. 2 
INIMU os % e 
100 G-P-H- D alec. —— PP MINIMUM PERFORMANCE 















































1800.G.P.H. 
1600 G.P.H. 


120 Ibs. 
Fig. 1.-Diagrams Showing Range of Capacity. 


awhile before being able to start the short train on a 
level. 

The operation of the injector being entirely different 
from the pump, no such evil result as this follows its 
use when the engine is standing or running shut off. 
The steam used in the injector causes a constant cir- 
culation within the boiler, and any fall of tempera- 
ture of its contents is immediately made manifest by 
a fall of pressure, shown on the gauge. The econom- 
ical advantage of putting water into a locomotive 
boiler while the engine is idie or running shut off re- 
sults from the fact that in this way the necessary rate 
of combustion is lowered. The fire may be kept bot- 
ter while the engine is stopping at stations, and 
it need not be made so hot when the ergine is work- 
ing hard. This equalization of the rate of combus- 
tion is highly conducive to economy of fuel. Injectors 
should be operated so as to replenish the boiler as 
much as practicable while the engine is not using 
steam, and should be adjusted to the finest practicable 
feed while the engine is working hard. 

The widely variable character of a locomotive’s work 
requires that its injectors should be of wide range of 
capacity and of possible adjustment. The master 
mechanies’ committee of 1876 declared that injectors 
should be capable of being adjusted to one-tenth of 
their maximum feed. No injector was ever made that 
accomplished this, and the best of those in use at the 
present time are adjustable to only about half of their 
maximum feed with the same boiler pressure. This 
fact deserves recognition in placing injectors on loco- 
motives, and care should be taken to have them of 
different capacity, so as to afford a wider range of pos- 
sible adjustment of feed to suit the varying require- 
ments of service. This is not the general practice, as 
it is customary to equip engines with two injectors, 
one on either side, and both of the same eapacity. 
This is not the best practice, and positively and fre- 
quently leads to unnecesaary consumption of coal. 

The annexed tables and diagrams give the results 
of a series of carefully conducted tests of most of the 





CURVES OF MAXIMUM AND MINIMUM DELIVERY.’ 
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A 
STEAM PRESSURE 


Fig. 2.-Showing Cavacity and Range of Possible Adjustment. 


temperature of delivery were attained by the lifting 
type of injector, while the maximum delivery was 
attained by anon-lifting injector. The tests show that 
injectors A, F, C, and H have high delivery and range 
of action, and that injectors Band D attain a high 
delivery temperature at the expense of range of action 
and maximum delivery. The non-lifting injectors are 
shown to have less range of action than the lifting 
injectors. The non-lifting injectors have high maxi- 
mui capacity, but cannot be finely graduated. The 
deficiency in possible graduation is due in some degree 
to the want of a proper regulating device. Another 
objectionable feature of non-lifting injectors is their 
necessary location, which is usually out of sight of the 
engineer. This leads to loss of water through the 
overflow, which is not serious. An advantage of non- 
lifting injectors consists of their being below the water 
level of the tender, and that their supply of water 
will surely reach them at a colder temperature than 
the supply of water reaches lifting injectors. The 
latter having to be “ primed”—having to induce their 
supply by a small jet of steam—the heat of this is im- 


parted to the supply, and in some injectors {this delays | 


proper action, especially when the injector is hot from 
having been used as a heater or from having its ac- 
tion “broken.” It is noticeable, however, that the re- 
starting injectors are of the lifting type. The inject- 
ors having a closed overflow when working are objec- 
tionable in this respect. The injector may break, and 
the accident may not be noticed by the operator. 
This may lead to serious results in two ways—lowered 
water in the boiler and heated water in the tender. 
The forms of injectors that are apt to prove most eco- 
nomical to maintain are those in which the flow of 
water is most direct. 
parts of injectors that cause the swiftly moving water 
to strike against these parts subject them to rapid 
wear with water that contains grit in any form. 

To summarize : The best injector for locomotive ser- 








Adjustments of the interior | 





| joints of a 14in. wall and two % in. boards, 


troops the importance of this length of margin out weighs 
all other considerations. As regards accuracy of fire, 
when once the sighting was obtained, the Mannlicher 
was very good, and was rather better at 1,000 yards 
than the Lee-Metford. The recorded effects of the fire 
of the rifles named against definite objectives are very 
curious. The small bore rifles easily penetrated a 9 in. 
brick wall, with 44 in. boards at the joints, though the 
bricks themselves resisted the bullets. At 100 yards 
some of the bullets penetrated the joints of the walland 
two 3% in. deal boards. At 600 yards the bullets passed 
through the joints of a 4'4 in. wall and 7°4 in. boards 
beyond, and at 400 yards bullets passed through the 
At 200 
yards 200 rounds breached a9 in. wall so that a man 
could get through a hole which, on measurement, 
proved tobe 4in. by15in. At the same range it took 
1,028 rounds, mostly in volleys of 50, to make a smaller 
breech in a 14 in. wall. A wall with %¢ in. joints of 
hard mortar was found to be practically impervious to 
the new small-bore bullets. Hence brick walls for 
defenses should be 9 in. thick with five joints set in 
cement. Sun-dried brick walls, as used in India, 18 in. 
thick, were found to be bullet-proof, except after con- 
tinued firing. A singular fact is that in such walls the 
mean penetration increases gradually from 5in., at a 
range of 3 yards, to 15 in. at 400 yards. and then slowly 
decreases. Fresh or green mud walls require to be at 
least 4 ft. in thickness to stop bullets at any ranges. 
With screens of mild steel or wrought iron, « thickness 
of 7-16 of an inch is required for safety, but at 60 yards 
a plate of hardened steel, weighing 8°75 lb. per square 
foot, will stop a Lee-Metford bullet. Against a Mann- 
licher a quarter inch plate of hardened steel is required 
at short distances. At 500 yards a plate of hardened 
steel, less than 1-10 of an inch thick, weighing only 
3 Ib. 10 oz. per square foot, resisted all the small-bore 
bullets. The committee recommend this plate for 
field artillery shields against musketry, if such be ever 


vice is that which has tbe widest range of capacity, will | adopted, as artillery are not likely to engage infantry 


handle the warmest water, is most easily inanipulated, | at ranges under 500 yards. 


The new small-bore rifles, 
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with their steel-coated bullets, were found to have 
much greater penetration than the Martini-Henry 
with its unsheathed bullet at 1,500 yards. 
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dilating and allowing freer flow of blood to any part, 


the skin, the brain, the 
Mere rigidity of the arte- 


whether it be the intestine, 


ment ismade in the report that with the new riflestimber | ries supplying the muscles of the heart will lessen the 


us cover at short ranges, owing 
thickness required. And no longer will 
vrowing timber give the protection it has hitherto 
On the other hand, a much smaller quantity of timber 
in the form of boards, made into troughs or wooden 
boxes, or hurdle troughs with shingle or sand between, 
will completely stop the new bullets. In the absence 
of shingle, a few inches of the nacadam of roads will 
supply the necessary core. As regards times of flight, 
the new arms are very superior to the Martini- Henry. 
-~Arms and Explosives 
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By Dr. 
As a general 
muscular organ 
reat the suffering 
prevents evacuation of Its 
culus, in its passage down 
forcibly distends their wall 
tures of the middle ages was 
with water, and the Emperor 
no more awful punishment for those whom he hate 
than to make them drink wine and, at the same time, 
by means of a ligature, to prevent the distended blad 
der from emptying itself. The heart ts no exception to 
this rule, and distention of its cavities brings on most 
acute physical suffering. Its inability to empty itself 
is a question of relative, anc not of absolate power ; for 
a strong beart may be unable to work only against en 


hollow 
pain. How 
of the bowel 
or When a cal 
the gall duet or ureter, 
One of the severest tor 
to distend the stomach 
Tiberius could imagine 


rule, the distention of 
attended with great 
when obstruction 


is 
is 


eontents : 


ormously increased resistance in the peripheral ar 
terioles, while the heart, weakened by degeneration, 
may be unable to empty itself in face of pressure 
little, if at all, above the normal 


When the contractile power of the heart is not, as it 
in health; considerably in of the resistance 
opposed to it in vessels, but only nearly equal to it, a 
slight increase in the resistance may greatly interfere 
with the power of the heart to empty itself, and bring 


Is eX\CeSS 


on pain varying in amount from slight uneasiness to 
the most intense agony in angina pectoris. This is, 
indeed, what we find, fora heart whose nutrition has 
been weakened by disease of the arteries, and conse 


quent imperfect supply of blood to the cardiac musele, 


is unable to meet any increased resistance if this 
should be offered to it, and painis at onee felt. In 
such cases, unless they be far advanced, we find pre- 
cisely as we might expect, that walking on the level 
usually causes no pain, but the attempt to aseend 


muscles are brought into 
Yet here 


even aslight rise, by which the 


more active exertion, brings on pain at once 

again we find, as we should expect, that if the patient 
isable to continue walking, the pain passes off and 
does not retarn. These phenomena would be inex- 


Ludwig’s observations on cir 
but in the light of these 
perfectly intelligible. 


plicable were tt not for 
eulation through the muscles, 
observations everything is made 
Walking on the flat, by causing no violent exertion 
of the muscles, produces no mechanical constriction 
of the vessels, and thus does not increase the’blood pres 
sure. The greater exertion of walking up a hill has 
this effect, but if the patient able to continue his 
exertions, the increased dilatation of the vessels—a 
consequence of muscular activity—allows the pressure 
again to fall, and relieves the pain 

As muscular exertion continues and 
the muscles become dilated, the flow 
the arteries into the veins will tend to become much 
more rapid than usual. The pressure in the arterial 
system will consequently fall; but that in the veins will 
become increased, and unless a corresponding dilatation 
vecurs in the pulmonary circulation, blood will tend 
to accumulate in the right side of the heart, the right 
ventricle will be unable to empty itself completely, 
shortness of breath will arise, and even death may 
occur, At first the right side of heart is affected, and 
the apex beat disappears from the normal place and 
is felt in the epigastrium, but the left ventricle also 
becomes dilated, though whether this simply 
through nervous influence tending to make it aet econ 
eordantly with the right, or for other reason, 
it 18 at present impossible to sity Severe exertion, 
even for a few minutes, may produce this condition in 
healthy persons, + and when the exertion is overcon 
tinued it may lead to permanent mischief. More 
especially is this the case in young growing boys, and 
it is not merely foolish, it is wieked to insist upon bovs 
engaging in games or contests which demand a long 
continued overexertion of the heart, such as enforeed 
races and paper chases extending over several miles. 
intermittent exertion, either of a single muscle or of a 
group of muscles, orof the whole body, appears to lead 
to better nutrition and increased strength and hyper- 
trophy, but overexertion, especially if it continues, 
leads to impaired nutrition, weakness and atrophy. 
Ir we watch the movements of young animals, we 
find that they are often rapid, but fitful and irregular 


Is 


V essels of 
from 


the 
of blood 


is 


some 


and varied in character, instead of being steady, 
regular and uniform. They are the movements of the 
butterfly and not of the bee. The varied plays of 


childhood, the gambols of the lamb, and the frisking of 


the colt, are all well adapted to increase the strength 
of the body without doing it any injury; but if the 
colt, instead of being allowed to frisk at his own free 
will, is put in harness, or ridden in raees, the energy 
which ought to have gone to growth is used up by 
the work, its nutrition is affected, its powers dimin- 
ished, and its life is shortened. The rules which have 
been arrived at by the breeders of horses ought to be 


earefully considered by the teachers of schools, and by 

the medical advisers who superintend the pupils. 
In youth and middle ave every organ of the body 

adapted for doing more work than it is usually called 


is 


upon todo. Every organ ean, as it is usually termed, 
make a spurt if required ; but as old age comes on this 
capacity disappears the tissues become less elastic. 
the arteries become more rigid and less capable of 
*The Hi jan O ivered at the Royal College of Physicians, 
Uctob “ Dr. T. La r Branton, F.R.S Nature 
7 Schott, \V rn les LX. Congresses in Med. zu Wien, 1890, 


power of extra exertion, but if the vessels be not only 
rigid, but diminished in caliber, the muscles of the 
limbs and the heart itself will be unfit even for their 
ordinary work, and will tend to fail on the slightest 
overexertion. This fact was noticed by Sir Benjamin 
Brodie, who, when speaking of patients with degener- 
ating and contracted arteries, such as lead to senile 
vangrene, said: **Such patients walk a short distance | 
very well, but when they attempt more than this, 
the muscles seem to be unequal to the task, and they 
ean walk no further. The muscles are not abso-| 
lutely paralyzed, but in a state approaching to it. The 
cause of all this is sufficiently obvious. The lower 
limbs require sometimes a larger and sometimes a 
sinaller supply of blood. During exercise a larger 
supply is wanted on account of the increased action of 
the muscles; but the arteries being ossified or oblite- 
rated, and thus incapable of dilatation, the increased 
supply cannot be obtained. This state of things is 
not eoulier to the lower limbs. Wherever muscular 
structures exist the same cause will produce the same 
effect. Dr. Jenner first, and Dr. Parry, of Bath, after- 
ward, published observations which were supposed to 
prove that the disease which is usually called angina 
pectoris depends on ossification of the coronary arte- 
ries When the coronary arteries are in this 
condition, they may be capable of admitting a mode- 
rate supply of blood to the museular structure of the 
heart ; and as long as the patient makes no abnormal 
exertion, the circulation goes on well enough ; when, 
however, the heart excited to increased action, 
whether it be during a fit of passion, or in running, or 
walking upstairs. or lifting weights, then the ossified 
arteries, being incapable of expanding so as to let in 
the additional quantity of blood, which, under these 
cireutustances, is required, its action stops and syncope 
ensues ; and L say that this exactly corresponds to the 
sense of weakness and want of muscular power which 
exists in persons who have the arteries of the legs ob- 
structed or ossified.”* 


is 


But the syncope and stoppage of the heart men- 
tioned by Brodie are not the only consequences of 


impaired ecardiae nutrition. The heart may be still 
able to carry on the circulation, but the patient may 
suffer intense pain in the process. The outside of the 
heart was found by Harvey to be insensible to light 
touches, but the inside of the heart appears to be much 
more sensitive either to touch or pressure. 

A knowledge of the mode of cireulation of blood 
through the muscles enables us to understand not only 
the pathology of angina pectoris, but the rationale of 
various methods of treating patients suffering from 
angina pectoris or other forms of heart disease. In 
most cases, our object is a twofold one—to increase the 
power of the heart and to lessen the resistance it has 
to overcome. In some cases, we require also to aid the 
elimination of water which nas so accumulated as to 
give rise to edema of the cellular tissues, or dropsy of 
the serous cavities. In our endeavors to produce these 
beneficial changes in our patients, we employ regimen, 
diet and drugs, and it is evident that as in one case 
the condition of a patient’s heart may be very differ- 


| 


ent indeed from that in another, the regimen which | 


may be useful to one may be fatal to the other. 
have already seen that sudden and violent exertion 
may raise the blood pressure, and so lead to intense 
cardiac pain or to stoppage of the heart and instant 
death; while more gentle exercises, by increasing the 
cireulation through the muscles, may lessen the pres- 
sure and give relief to the heart. 

The methods of increasing the muscular circulation 
may be roughly divided into three, according as the 
patient lies, stands, or walks. First, absolute rest in 
bed with massage ;¢ second, graduated movements of 
the museles of the limbs and body while the patient 
stands still; third, graduated exercises in walking and 
climbing. 

The second of these methods has been specially 
worked out by the brothers Schott, of Nauheim, and 
the third is generally connected with the name of Oer- 
tel. It is obvious that in cases of heart disease where 
the failure is great and the patient is unable even to 
stand, much less to walk, where breathlessness is ex- 
treme and dropsy is present or is ad vanced, the second 
and third methods of treatment are inapplicable. It 
isin such cases that the method of absolute rest in 
bed, not allowing the patient to rise for any purpose 
whatever, hardly allowing him to feed 
turn himself in bed, proves advantageous. 
petite is usually small, the digestion imperfect, and 
flatulence troublesome; and here an absolute wilk 


We! 


himself or | 
The ap-| 





| apparently 
| derfully under this treatment. 


existed to prove this, and I accordingly requested my 
friend and assistant. Dr. Tunnicliffe, to test the mat- 
ter experimentally. The method employed was, in 
the main, the same as that devised by Ludwig, and 
employed by Sadler and Gaskell under his direction. 
The results were that during the kneading of a mus- 
cle the amount of venous blood which issued from it 
was sometimes diminished and sometimes increased ; 
that just after the kneading was over the flow was di- 
|minished, apparently from the blood accumulating in 
the muscle, and this diminution was again succeeded 
by a greatly increased fiow exactly corresponding to 
that observed by Ludwig and his scholars. 

The clinical results are precisely what one would ex- 
pect from increased circulation in muscles, and cases 
hopeless sometimes recover most won- 
For patients who are 
stronger,so that confinement to bed is unnecessary, and 
who yet are unable to take walking exercise, Schott’s 
treatment is most useful, and it may be used as an ad- 
junct to the later stages of the treatment just described, 
or as a sequel to it. Here the patient is made to go 
through various exercises of the arms, legs, and trunk 
with a certain amount of resistance, whieh is applied 
either by the patient himself setting in action the op- 
posing muscles or by an attendant who gently resists 
every movement made by the patient, but graduates 


his resistance so as not to cause the least hurry in 
breathing or the least oppression of the heart. Per- 


haps the easiest way of employing graduated resist- 
ance is by the ergostat of Gartner, which is simply an 
adaptation of the labor crank of prisons, where the 
number of turns of a wheel can be regulated in each 
minute, and the resistance which is applied by a brake 
may be graduated to an ounce. The objection to it is 
the uniformity of movement and its wearisome mo- 
notony. Oertel’s plan of gradually walking day by 
day up a steeper and steeper incline, and thus train- 
ing the muscles of the heart, is well adapted for 
stronger persons, but when applied injudiciously may 
lead. just like hasty or excessive exertion, to serious or 
fatal results. In Schott’s method stimulation of the 
skin by baths is used as an adjunct, and this may tend 
to slow the pulse, as already mentioned. But in all 
these plans the essence of treatment is the derivation 
of blood through a new channel, that of the muscular 
vessels, and the results in relieving cardiac distress 
and pain may be des¢ribed in the same words which 
Harvey employs in reference to diseases of the cireula- 
tion: **How speedily some of these diseases that are 
even reputed incurable are remedied and dispelled as 
if by enchantment.”* 

There is yet another consequence of the circulation 
to which Harvey has called attention, although only 
very briefly, which has now become of the utmost im- 
portance, and this is the admixture of blood from va- 
rious parts of the body. After describing the intestinal 
veins, Harvey says: **The blood returning by these 
veins and bringing the cruder juices along with it, on 
the one hand from the stomach, where they are thin, 
watery, and not yet perfectly chylified ; on the other 
thick and more earthy, as derived from the feces, but 
all pouring into this splenic branch, are duly tempered 
by the admixture of contraries.” 

Harvey’s chemical papeeesiee are crude, for chemis- 
try as a se science only t evan to exist about a century 
and a half after Harvey’s death, yet the general idea 
which he expresses in the words which I have just 
quoted is wonderfully near the truth. 

Two of the most important constituents of the blood 
are chloride of sodium and water. Chloride of sodi- 
um is a neutral salt. but, during digestion, both it and 
water are decomposed in the gastric glands, and hy- 
drocbloric acid is poured into the stomach. while a 


'eorresponding amount of soda is returned into the 


blood, whose alkalinity increases pari passu with the 
acidity of the stomach. Part of this alkali is excreted 
in the urine, so that the urine during digestion is often 
neutral or alkaline. Possibly some of it passes out 
through the liver in the bile, through the pancreas and 
intestinal glands into the intestine, where, again mix- 
ing with the acid chyle from the stomach, neutraliza- 
tion takes place, so that neutral and comparatively 
inactive chloride of sodium is again formed from the 
union of active alkali and acid. But it is most proba- 
ble that what occurs in the stomach occurs also in the 
other glands, and that it is not merely excess of alkali 
resulting from gastric digestion which is poured out 
by the liver, pancreas and intestine, but that these 
glands also decompose salts, pour the alkali out through 
the ducts, and return the acid into the blood. 

We are now leaving the region of definite fact and 
passing into that of faney, but the fancies are not en- 


| tirely baseless, and may show in what directions we 


diet, like that usually employed in typhoid fever, is 
often most serviceable, being easily taken and easily | 


digested, while the milk sugar itself has a diuretie ac- 
tion, and tends to reduce dropsy. But while simple 
rest prevents the risk of inereased arterial tension and 
consequent opposition to the cardiac contractions 
which might arise from muscular exertion, such bene- 
fits as would accrue from muscular exertion and in- 
creased cireulation would be lost were it not that they 
can be supplied artificially by massage. This plan of 
treatment, although it has only recently been revived, 
was known to Harvey, who narrates the case of a man 
who, in consequence of an injury—of an affront which 
he could not revenge—was so overcome with hatred, 
spite, and passion that “he fell into a strange disorder, 
suffering from extreme compression and pain in the 
heart and breast, from which he only received some 


little relief at last when the whole of his chest was 
pummeled by a strong man, as the baker kneads 


dough.” ¢ 

This was a very rough form of massage, but the 
same kneading movements which Harvey described 
have been elaborated into a complete system, more es- 
pecially by Ling in Sweden, and made widely known 
in America and this country by Weir-Mitchell and 
Playfair. One might naturally expect that kneading 
the museles would increase the circulation through 
them in somewhat the same way as active exercise, but 
to the best of my knowledge, no actual experiments 
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may search out and study the secrets of nature by way 
of experiment. For what is apparently certain in re- 
gard to the decomposition of chloride of sodium in the 
stomach, and probably in the case of neutral salts in 
the pancreas and intestine. is also probable in that im- 
portant though as yet very imperfectly known class 
of bodies which are known as zymogens. Just as we 
have in the stomach an inactive salt, so we have also 
an inactive pepsinogen, which, like the salt, is split up 
in the gastric glands, and active pepsine is poured 
into the stomach. But is the pepsine the only active 
substance produced? Has no other body, resulting 
from decomposition of the pepsinogen, been poured 
into the blood while the pepsine passed into the sto- 
mach ? Has the inactive pepsinogen not been split up 
into two bodies active when apart, inactive when com- 
bined? May it not be fitly compared, as I have said 
elsewhere, to a cup or glass, harmless while whole, 
but vielding sharp and even dangerous splinters when 
broken, although these may again be united into a 
harmnless whole ? ¢ 

This question at present we cannot answer, but in 
the pancreas there is an indication that something of 
the kind takes place. for Lepine has discovered that 
while this gland pours into the intestine a ferment, 
which converts starch into sugar, it pours through the 
lymphatics into the blood another ferment which de- 
stroys sugar. Whether a similar occurrence takes 
place in regard to its other ferments in the pancreas, 
or in the glands of the intestine, we do not Know, nor 
do we yet know whether the same process goes on in 

* “The Works of William Harvey,” 
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the skin, and whether the secretion of sweat, which is 
usually looked upon as its sole function, bears really 
a relationship to cutaneous activity similar to that 
which the secretion of bile bears to the functions of 
the liver. There are indications that such is the case, 
for when the skin is varnished, not only does the tem- 
perature of the animal rapidly sink, but congestion 
oecurs in the internal organs, and dropsy takes place 
in serous cavities, while in extensive burns of the skin 
rapid disintegration of the blood corpuseles occurs. | 
It is obvious that if this idea be at all correet, a com- | 
plete revolution will be required in the views we have | 





College by Dr. Leech in his Croonian lecture, and I| was going out for walking exercise. After recovery, 
have therefore thought I should be better fulfilling | the patient confessed to having begun to swallow nails 
the wish of Harvey that the orator of the vear should | as far back as Christinas, 1893, so that some of them 
exhort the fellows and members of the College to} must have been in the stomach and intestines for at 


search out the secrets of nature by way of experiment | 


| by directing their attention to fields of research which | 


have received at present little attention, but promise 
results of great practical value. Lastly, I have to ex- 
hort you to continue in mutual love and affection 
among yourselves; and it seems to me that the best 
way of doing this is to direct your attention to the ex- 
amples of Harvey and of our late president, whose 


| tle patient retains her morbid appetite. 


been accustomed to entertain regarding the action of |death we deplore to-day. They were beloved by their 
many medicines. In the case of purgatives and dia- | fellows while they lived, their loss was lamented when 
phoreties, for example, we have looked mainly at the | they died, and they have left behind them an example 
secretions poured out after their administration for an | not only of goodness, but of courage. Harvey, seated 
explanation of their usefulness, whereas it may be that | speechless in his chair, distributing rings and parting 
the main part of the benefit that they produce is not| gifts to his friends while awaiting the approach of 
by the substances liberated through the secretions | death; or Andrew Clark, steadfastly determining to 
they cause, but by those returned from the intestine | continue at work and die in harness, in spite of the 
and skin into the circulating blood. hemoptysis which seemed to threaten a speedy death, 

How important an effect the excessive admixture of | afford us noble examples which ought to encourage us 
the juices from one part of the animal body with the | to follow the directions of the venerable Longfellow, 
circulating blood might have was shown in the most| who, taking the organ Harvey studied to symbolize 











striking way by Wooldridge. He found that the} 
juice of the thyroid gland, though it is harmless 

while it remains in the gland, and is probably useful 

when it enters the blood in small quantities in the 

ordinary course of daily life, yet if injected into the 

blood, will cause it to coagulate almost instantane- 

ously, and kill the animal as quickly as a rifle bullet. 

What is powerful for harm is, likewise, powerful for | 
ood in these eases, and the administration of thyroid 
juice in cases of myxedema is one of the most re- 
markable therapeutic discoveries of modern times, | 
Since the introduction by Corvisart of pepsine as a 

remedy in dyspepsia, digestive ferments have been | 
largely employed to assist the stomach and intestine | 
in the performance of their functions, but very little 
has been done until lately in the way of modifying 
tissue changes in the body by the introduction of fer- 
ments derived from solid organs. For ages back sav- | 
ages have eaten the raw hearts and other organs of | 
the animals which they have killed, or the enemies | 
they have conquered, under the belief that they would | 
thereby obtain increased vigor or courage; but the 

first definite attempt to cure a disease by supplying a 

ferment from a solid non-glandular organ of the 

body was, I believe, made in Harvey’s own hospital 

by the use of raw meat in diabetes.* It was not, 

however, until Brown-Sequard recommended the use 

of testicular extract that the attention of the profes- 

sion became attracted to the use of extracts of solid 

organs. Since then extract of thyroid, extract of kid- 

ney, extract of supra-renal capsule, have been em- 

ployed ; but even yet they are only upon their trial, 

and the limits of their utility have not yet been defi- | 
nitely ascertained. 

But yet another therapeutic method has been re- 
eently introduced which bids fair to be of the utmost 
importance, the treatment of disease by antitoxins. 
The discovery by Pasteur of the dependence of many 
diseases upon the presence of minute organisms may 
be ranked with that of Harvey, both in regard to the 
far-reaching benefits which it has conferred upon man 
kind and for the simplicity of its origin. he germ 
of all his discoveries was the attempt to answer the 
apparently useless question: ** Why does a crystal of 
tartaric acid sometimes crystallize in one form and | 
sometimes in another?” From this germ sprung his 
discovery of the aature of yeast and of those microbes 
which originate fermentation, putrefaction and disease. 
These minute organisms, far removed from man as they 
are ia their structure and place in nature, appear in 
some respects to resemble him in the processes of their 
growth and nutrition. They seem, indeed, to have 
the power of splitting up inactive bodies into sub- 
stances having a great physiological or chemical activi- 
ty. From grape sugar, which is comparatively inert. | 
they produce carbonic acid and alcohol, both of which 
have a powerful physiological action. From inert al- | 
bumen they produce albumoses having a most power- 
ful toxie action. and to the poisonous properties of 
these substances aitention was for awhile alone direct- 
ed. But it would appear that at the same time they | 
produce poisons they aise form antidotes, and when 
cultivated without the body, and introduced into the 
living organism, they give rise to the production of 
these antidotes in still greater quantity. 

The plan of protection from infective diseases, which 
was first employed by Jenner in smallpox, is now be- 
ing extended to many other diseases and the protect 
ive substances which are formed in the body, and 
their mode of action, are being carefully investigated. 
The introduction either of pathogenic microbes or of 
toxic products appears to excite in the Lody a process | 
of tissue change by which antitoxins are produced, 
and these may be employed either for the purpose of | 
protection or cure. y the use of antitoxins tetanus 
and diphtheria appear to be deprived of much of their 
terrible power. But it seems probable that a similar 
result may be obtained by the introduction of certain 
tissue juices into the general circulation. It wasshown 
by Wooldridge that thyroid juice has a power of de- 
stroying anthrax poison, and it seems probable that 
increase of the circulation of certain organs will in- 
crease their tissue activity, will throw their juices or 
the produets of their functional activity into the gene- 
ral circulation, and thus influence the invasion or pro- 
gress of disease. As I have already mentioned, we are 
able to influence the circulation in muscles both by 
voluntary exertion and by passive massage, and we 
should expect that both of these measures would influ- 
ence the constituents of the blood generally ; and such | 
indeed appears to be the ease, for J. K. Mitchell + has 
found that after massage the number of blood corpus- 
cles in the circulation is very considerably increased. 

Had time allowed it, I had intended to discuss the 
modifications of the heart and vessels by the introduc- 
tion of remedies into the circulation, the power of 
drugs to siow or strengthen, to quicken or weaken the 
power of the heart, to contract or relax the arterioles, 
to raise or lower the blood pressure, to relieve pain or 
to remove dropsy ; but to do this would require time 
far exceeding that of a single lecture. Moreover, the 
inethods and results were admirably expounded to the 
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| having swallowed five others. 


|thought that other 


|by a continuous silk suture, which includua*all the 


|after 


such courage as Harvey and Clark showed, says— 
* Let us then be up and doing 
With a heart for aay fate, 
Still achieving, still pursuing, 
earn to labor and to wait.” 


REMOVAL OF LARGE NUMBERS OF NAILS, 
ETC.. FROM THE STOMACH BY GAS- 
TROTOMY—RECOVERY.* | 
A. W. Mayo Rosson, F.R C.S. Eng., Senior Sur- | 
geon, Leeds General Infirmary ; Professor of Sur-| 
gery in the Victoria University ; Member of the} 
— of the Royal College of Surgeons of Eng-| 
and. | 


By 


THE following case seems worthy of record, not only | 


|} on account of its extraordinary nature, but because of 


the result of the treatment adopted. For the history | 
Iam indebted to my friend Dr. Collier, with whom T| 
saw the patient. } 

A thin, pale and apparently intelligent girl ten years 
of age was seen by Dr. Collier on July 1, 1894, on ac- | 
count of gradual failure of health and loss of flesh, 
with sickness and vomiting, the vomiting only having 
come on for the first time the previous day. The vomit- | 
ing persisted in spite of treatment, and the abdominal 
pain was at times extremely severe. At first the 
vomited matter consisted of thin mueus, with black 
specks of altered blood, but later much more blood 
was ejected. The patient gave noclew to the nature 
of her illness and bore her pain with great fortitude. 
She rapidly wasted and became attenuated to an ex- 
treme degree, as she was unable to take or retain any 
food. 

On August 4 the first indication of the cause of her 
iliness presented itself, as she vomited a garden nail 
15g in. in length, and on beir g questioned confessed to 
Examination of the ab- 
domen revealed several hard masses in the left iliae re- 
gion, which it was thought might be the nails in ques- 


| tion enveloped in scybalous masses, but no tumor could 


be felt in the region of the stomach. On the 8th I saw 
the patient in consultation with Dr. Collier, and as 
the vomited matter contained so much blood it was 
nails must be present in the 
stomach eausing irritation; hence we considered that 
it would be advisable to perform ‘rastrotomy. With 
the assistance of Dr. Collier, Dr. Buchanan and Mr. 
Stanley Collier, I opened the abdomen above the um- 


| bilicus by a 214 in. incision in the course of the linea 


alba, when exploration with the finger revealed a hard 


| mass lying at the back of the abdomen on the left of 


the spine, evidently within the stomach. On opening 
the stomach by an inch vertical incision the finger de- 
tected a large quantity of hardware, which was re- 
moved by means of forceps, the stomach at the end of 
the operation being apparently completely emptied. | 
The foreign bodies consisted of forty-two cast iron gar- | 
den nails 15g in. long, ninety-three brass and tin tacks | 
from 4 in. to 1 in. long, twelve large nails, some brass- | 
headed, three collar studs, one safety pin and one sew- 
ing needle. The index finger was passed through the) 
pyierus, and it was thought that one or more nails | 
could be felt, but as Dr Buchanan, who was adimninis- | 
tering the armesthetic, said the pulse was exceedingly | 
feeble—in fact, scarcely perceptible—it was felt desira- | 
ble to bring the operation to 4 conclusion as quickly as | 
possible. 

The opening in the abdomen was, therefore, closed | 
coats, after which the serous surfaces were apposed by+ 
several Lembert’s stitches, the parietal wound being | 
brought together by a continuous suture for the peri- | 
toneum and aponeurosis and interrupted silkworm | 
gut stitehes for the skin. During the operation soiling | 
of the peritoneum was prevented by sponge packing | 
and bv the edges of the stomach being held forward by | 
foreevs. Before commencing the operation the pa-| 
tient’s pulse was rapid, and the child seemed ill fitted | 
to bear a serious operation, but when she had been 
put into bed from the operating table, the pulse was 
hardly perceptible. I therefore transfused severai 
ounces of warm saline fluid, with immediate relief, and 
before leaving the house the pulse was 130 and dis- 
tinetly perceptible. She was fed entirely by enemata | 
fora week, and afterward with soft and liquid food | 
for some time. The day after the operation she vom- | 
ited a small pin; on the following day three garden! 
nails and two tacks, these probably having come from 
the duodenum; and on the third day a feather was 
vomited. After the fourteenth—i. e., the sixth day 
operation—there was no more vomiting, and 
the patient began to regain strength. From the 10th 
to the 31st there were passed per anum at different 
times, embedded in hard feeal matter, thirty garden 
nails, a piece of a needle, one stud, eight tacks and a J 
pen. The wound healed by first intention, and there 
was no distension, rise of temperature or other un- 
toward symptom throughout the convalescence. On 
September 3, Dr. Collier wrote to me that, although 
the patient was very thin, she was taking food and 
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j the standard in age of the average man. 


| chance 


least eight months. 

From a subsequent letter in October I fear that, al- 
though well so far as the operation is concerned, the lit- 
Although 
gastrotomy isan ancient operation, there are, according 
to Greig Smith, only thirteen, or possibly fourteen, 
well authenticated cases recorded, these being given in 
the tables of Crede and Richardson and Bernays. 
With the exception of one fatal case reported in the 
Lancet of August 21, 1894, I can find no other like 
this in the number and character of the objects re- 
moved. In the work on abdominal surgery previously 
referred to, the conditions mentioned as calling for 
gastrotomy are: (1) The presence of a foreign body 
in the stomach of such a nature that we know it can- 
not be passed except at great risk, and (2) the existence 
of serious and urgent symptoms. To these I would 
add a third, viz., the presence of a number of irritating 
foreign bodies which, though possibly capable of being 
passed individually, preduce so much irritation collee 
tively that their removal per vias naturales cannot be 
waited for. Under the third category would come 
the case here related. The following points are worth 
noting: 1. The curiously morbid appetite, amount- 
ing to monomania, in an apparently sane and _ intelli- 
gent child. 2. The obscurity of the symptoms untila 
clew was obtained by the vomited nail. 3. The recovery 
of the patient, although the lining of the stomach 


| seemed so much injured by the foreign bodies, and al- 


though the child was so reduced at the time of opera- 
tion. 4. The marked effect of transfusion of saline 
solution in combating shock, although no blood had 
been lost at the time of operation. The practical les- 
son to be derived from the above is that even in des- 
perate cases, such as the one related, where the patient 
was reduced to a condition of the most extreme weak- 
ness, it may be worth while, though apparently hope- 
less, to make an attempt to save life.—The Lancet. 


PROLONGING LIFE. 

THE desire to live long is a perfectly natural feeling. 
Ambitious hopes and centenarian proclivities are coni- 
mendable in the aged and laudable even in the young. 
In all records of longevity, in all histories of centen- 
arianism that have been written, and in all investiga- 
tions of a scientific character that have been made, 
there is no mention of a man of one hundred years or 
upward having committed suicide. The longer people 
live the longer they wish to live. Some writers on the 
subject endeavor to prove that centenarians are like 
poets, born—not made. On the other side, there is 
just as much argument and evidence to prove the con- 
trary. William Shakespeare seems to have been born 
a poet, but there is no testimony tending to show that 
the gift was hereditary. And when the enemies of 
longevity write upon this topic, they always attempt 
to make it appear that some really exceptional qual- 
ities were inherited by the lucky individual from his 
parents or ancestors and give him very little credit for 
his own good traits. Of course, a good constitution 
and regular habits in early life are much to start with 
in the race, but many people so endowed do not reach 
ninety vears of age, even. 

Women seem to have an advantage over men in long 
living. Statistics recently collected by Professor Hum- 
phry, of England, in his work on “Old Age,” show 


| that, as usual, in records of longevity the women pre- 


ponderate over the men in spite of many disadvantages 
they have to contend with, such as the danger ineiden- 
tal to child-bearing anc diseases associated therewith. 
He attributes this to the comparative immunity of 
women from many exposures and risks to which man 
is subject. Temperance in eating and drinking, also 
freedom from anxieties in reference to labor and busi- 
ness, are on the side of the female sex. _No woman 
writer has yet taken up the subject, 1 believe; which 
seem odd, as female physicians are now a necessity of 
modern times. It has been often stated, as is probably 
true, that the principal authors on the subject of long- 
evity have been physicians, who as a rule do not reach 
In some of 
its aspects nothing seems to be more capricious and 
eccentric than the law in regard to longevity. First- 
born childrep and also those born out of wedlock were 
formerly believed to be more likely to live longer than 
any other. The offspring of centenarians, if they 
would only intermarry with their class, might in time 
surpass all other people in length of years. 

Poor people, too, were classed as favored in this re- 


|spect, and we find Sir William Temple stating that 


health and long life were usually the blessings of the 
poor. Now the tables prepared by Dr. Humphry 
afford many cu is facts bearing on this subject in 
Great Britain. Mo yen of one hundred years and 
over were of medium heteht. though the well-known 
and generous Jew, Sir Moses Mentefiore, was six feet 
three inches, and lived to the age of iv2.vears. Nearly 
one-fourth of the 824 cases reported by D\ Humphry, 
in which the persons had arrived at eighty or a otin- 
dred years, were first born children, one-half of these 
of easy, placid dispositions, not given to worrying and 
fretting about things, not anxious to reform the world, 
and about one-third poor people. They do not have a 
monopoly of long life, however, for a little over half of 
the 824 were persons in comfortable circumstances. In 
this same collection, one-third were small eaters, about 
two-thirds moderate eaters, and only one-tenth large 
eaters. As for marriage having any effect on women, 
it seems that the unmarried ones have as good a 
as the married. Some writers think that 
marriage, on the contrary, has a tendency to make 
men live longer, though it may not affect wornen. 
Hahnemann, the founder of the homeopathic school 
of medicine, married at 8, and was an active worker 
and enjoyer of life up to 90. The late Sir Henry Hol- 
land excelled in horsemanship at 84. 

Exercise of a physical character, and also intellectual 
occupations, contribute to give variety to life and pro- 
mote longevity, though one should be careful not to 
indulge in excesses in either line of recreation. Com- 
monly received opinions are to the effect that centen- 
arians have few pleasures. Sarah White, a widow, 
who died at 101, at Pershore, is reported by Dr. Smith, 
in his letter to Professor Humphry, to have danced 
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and sung on her 10ist birthday anniversary. Her diges 
tion and appetite were good, and it saddens the social 
philosopher to think that if Sarah had not indulged in 
this terpsichorean revelry she might bave lived many 
vears longer. She was an early riser, like almost all 
centenarians, drank beer occasionally (that probably 
eause of the dancing), but did not smoke or 
William Kinnear, North American Revie w. 


was the 


take snuff 


CALORIMETER FOR TESTING COAL. 
COMPARISONS of evaporative tests, obtained with 
different classes of fuel, are of little practical use unless 
the precise value of the fuel employed in each case is 
known. Hitherto there has been too much of the 
rough and ready character in connection with the com- 





COMPACTUM EVAPORATOR AND 
DISTILLER. 
WE have recently had an opportunity, says the En- 
gineer, London, of inspecting a complete evaporating 
and distilling plant, such as is being fitted in vessels 


THE 


of the torpedo destroyer class, and which is entitled to | 


some notice on the score of efficiency, light weight and 
general compactness—a combination especially valua 
ble in these sinall engine rooms. 

Our illustration shows the plant as designed and 
manufactured by Messrs. John Kirkaldy, Limited, 
West India Dock Road. About this plant the follow- 
ing figures are of interest: The total weight of the 
plant, with water at requisite height, is only 1,841 Ib., 
disposed as follows: Evaporator, 1,180 lb.; pump, 206 
lb.; distiller, 120 lb.; water, 330 lb.; the necessary spare 


|gear would add 134 Ilb., bringing up the entire total to 





parisons of evaporative tests, though we are pleased to 
note, in connection with modern boiler trials, the im- | 
portance of accuracy in observation and measurement, | 
not only as to the quantity of water evaporated and | 
coal consumed, but also with respect to the quality of 
the fuel, and the constitution of the gases is now much 
more fully recognized 

The use of the calorimeter or other apparatus for 
determining the exact heating power of a fuel is now 
much wore general Its services are of importance, 
not only in connection with boiler tests, but also for 
determining the efficiency of various classes of fuel. 
There are several varieties of calorimeter, and we 
illustrate herewith the one known as Thompson’s, 
which has been largely adopted by railway, colliery, 
and steamship companies, and a favorite with 
many engineers and chemists on account of the relia- 


is 





IN 
ACTION. 


bility of its results and the ease and rapidity with | 
which they may be obtained. 

The principles upon which Thompson's calorimeter 
or ecoal-testing apparatus are based are—tirst, that the 
latent heat of steam is equal to 967 deg. Fah. ; 
secondly, that coal or other fuel burned in pure oxygen 
evolves the same amount of heat as when perfectly 
consumed in atmospheric air. The experiment is made 


ana 


thus: A measured weight of fuel is finely powdered, | 
dried, and intimately mixed with a proportionate | 
weight of a mixture consisting of chlorate and nitrate | 

| 


a small copper furnace 


of potash, and is placed in 
covered with the 


primed with a fuse, as shown at P, 


H 


= 


| 
} 








immersed in a 


and 
given weight of water contained in the glass jar, H. 
After a few seconds the fuse ignites the mixture of coal 
and potash, ind the products of combustion, passing 


eylindrical combustion vessel, G 


through the 
cate the whol 
ature of the water 

and end of the exi 


vater in a finely-divided state, communi- 
he heat to the water. The temper- 
s duly noted at the commencement 
rimnent, and it is only necessary to 


multiply the weight of the water by the number of 
degrees of heat communicated to the water to have 
the calorific value of the fuel in calories. The evapor- 
ative duty—that is, the amount of water capable of 


being converted into steam per pound of fuel burnt 

is directly as the elevation of temperature. Thus, if 
the thermometer showed a rise of 7°5 deg., then 1 Ib. of | 
fuel would evaporate 7:6 1b, of water.—The Practical 


Engineer, 


1.975 1b. The height is 5 ft. 11 in.; greatest width, 4 ft. 
4in.; and depth, 2ft.9in. When it is borne in mind 
that the “feed makeup” produced is 10 tons per diem, 
and that produced for drinking purposes another two 


tons, the weight of this machine for these outputs | 


seems strikingly low, end shows how much Mr. Kirk- 
aldy has achieved by constant and careful improve- 
ments. 

It is not many years sinee Mr. Kirkaldy put into 
practice his ideas concerning the importance of heat- 


ing feed water by methods which kept the water free 
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THE DUSTING PROCESS. 
By H. H. BuCKWALTER. 


HAVE you ever tried making pictures by the “ dust- 
ing” process? If you have not, you have missed one 
| of the easiest and most fascinating processes in pho- 
tography. Contrary to most other methods, its cost is 
almost nominal, while the range of application em- 
braces some results not obtainable by any other 
method except at considerable cost and requiring 
much practice and ability. 

The process consists of forming an image in an ad- 
hesive substance whose “stickiness” varies with the 
lights and shadows in the negative. After the sub- 
stance is properly printed upon, a powder of almost 
any sort or color is dusted on the image, and is caught 
and retained in varying proportion as the light af 
fected the original coating. Bichromate of ammonia 
is the sensitizing substance, and the adhesive mixture 
is composed of gum arabic and glucose. After the 
image is properly * developed” in the powder forming 
the picture, it may be removed from its original sup- 
port and transferred to another, and, if the powder is 
suitable, the image may be burned into porcelain or 
metal and form the most durable photograph possible 
to obtain. 

The sensitive solution is not affected by light while 
| in a liquid state, but it is possibly advisable to keep it on 
the darkroom shelf, or at least away from direct sun 
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THE COMPACTUM 


from oil and other impurities, whether the heat forthe 
purpose were obtained by exhaust or by live steam, 
and he proved that the latter might often be used with 
advantages which, under some circumstances, became 
economical advantages. For a long time the use of 
live steam for this purpose was derided, but now the 
advantages are generally acknowledged, and Mr. 
Kirkaldy’s methods and apparatus widely employed. 

The successful working of some feed heaters and 
makeup feed evaporators has only been achieved by 
minute attention and special devices, which long ex- 
perience and new inventions have made possible, and 
there are probably no manufacturers who have done 
so much in initiating and developing these now indis- 
pensable adjuncts to the high pressure marine engine 
as the one to whose works we now refer. It is not only 
for the supply of water for potable purposes on board 
ship that evaporator or distiller plant is used, but for 
the much larger supply for boilers, which could not 
now be worked without this means of supply. Previous 
to the manufacture of the compact apparatus made by 
Mr. Kirkaldy, the space required for plant for so large 
a supply would have prohibited its use. The employ- 
ment of these feed heaters supplied with live steam 
and placed between the feed pump and the boiler has 
afforded most important aid to economical marine en- 
gine working. Live and exhaust steam feed heaters 
and various forms of condensers are made on the Kirk- 
aldy system for electric light stations, and for many 
places where the possible life of boilers is now, in con- 
sequence, much greater than would have been possible 
with high pressures without such aids. 

. 


EVAPORATOR AND 


DISTILLER. 


shine. While an ironclad formula is not imperative, the 
following is suitable : 
Water, hot.... 


3 ounces. 


Powdered gum arabic...............- 75 grains. 
eee ..-.1 even teaspoonful. 


2 drachms, dissolved 


in 46 ounce of water. 


Ammonium bichromate, 


Mix thoroughly in theorder named. The glucose is 
generally so thick and difficult to handle that it is 
impossible to give a certain proportion by weight. 
After the whole has been thoroughly dissolved, the 
solution should be filtered through paper, and every 
precaution taken toavoid dust. About the only pos- 
sibilities of failure lie in dust and air bubbles in coating 
the plate, so the operations should be conducted ac- 
cordingly. 

Thoroughly elean a glass plate—an old negative glass 
will do. After drying the plate, the solution may be 
poured on in similar manner to flowing collodion. A 
| thin, even coat is desired, but the thickness does not 
| make much difference, except in ecnvenience in drying. 
After coating. the plate should be dried at once. The 
writer’s method consists in moving rapidly over a gaso- 
line stove and keeping the plate constantly in motion 
in every direction, and almost horizontal, to avoid dry- 
ing in streaks. There is no danger from frilling. This 
operation should be conducted by lamplight or very 
subdued daylight, for as soon as the plate is dry it is 
considerably more sensitive than silvered paper. 

After the film is dry the plate may be kept for a 
j few days, but preferably, should be printed at once. 
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The whole operation of coating and drying should not | 
consume .more than from three to five minutes, and, 
therefore, very little can be gained by coating in ad- 
vance, while some advantage is apparent from freshly 
coated plates. 

Almost any good negative of medium density may 

be used. One with transparent detail in high lights 
will give excellent results in most subjects. The sensi- 
tized plate is placed in the frame under the negative 
in the usual way and printed in direct sunshine for 
from forty-five seconds to one minute ; in shade or dif- 
fused light, a proportionally longer time. By electric 
are light, from five to eight minutes at a distance of | 
two feet will probably be about correct, but most ope- 
rators will use sunshine in preference. After printing, 
the plate is taken from the frame in subdued light, 
and a small quantity of powder is dusted upon it. For 
experiment, a fine bronze will answer very well, in fact, 
it is preferable for most subjects. With a camel’s hair 
duster or tuft of cotton the powder is moved around 
over the plate. If it does not adhere properly, the 
image can be “developed” by breathing on the film 
and gently dusting the powder over the spots breathed 
upon. 
After the whole image is up, a small amount of 
doctoring” can be done. Too much local density 
ean be remedied by gently rubbing with a piece of soft 
ehamois, while weak portions may be brought up by 
a proper application of breath followed by powder. 

Contrary to other photographic processes, a “reversed 
negative” is obtained by the above method of print- 
ing. But this-is capable of giving exceedingly pretty 
effects in statuary and similar subjects, and even in 
some landscapes the effect is good. 

Immediately after “ development” the plate should 
be flowed with collodion, either plain or “leather,” 
the latter containing a small percentage of castor 
oil. As soon as the collodion coating has set, the plate 
should be inimersed in clean water, in a tray, and the 
yellow color soaked away. Several changes of water 
will effect this, and make the image permanent, in fact 
after thorough washing, the glucose film wil! be re- 
moved entirely and the image will then consist entire- 
ly of the powder with a coating of collodion. 

After the yellow color has been removed, the plate 
may be dried and a black varnish flowed over the 
back or a piece of black paper placed in the same 
position. This will answer very well where the image 
is formed from a plain negative. If a positive is used to 
print from, the image will then be developed intoa gold 
statue (for example) on a background of black or the 
eolor of the mount. Any other color can be used, of 
eourse, instead of the gold bronze. The color of the 
background will depend on subsequent operations if 
plain glass is undesirable. 

Now, about transferring. If thick flexible (leather) 
collodion is flowed over the plate, just previous to re- 
moving the yellow color, and the operation carefully 
conducted, the whole film may be removed from the 
glass and placed on another support. The removal of 
the film may be facilitated by scratching away a nar- | 
row border around the edge of the plate, thus allow- | 

| 





ing the water to get under the collodion and freely 
dissolve away the glucose layer. Then the whole film 
may be gently pushed from the glass, and a piece of 
porcelain or other support may be slipped under the 
tilm, which may be placed where wanted, and the 
whole removed from the water. A piece of hard, clean 
blotter is then placed on the film, and all the water 
carefully rolled out. 

If the final support is porcelain or light colored cel- 
luloid, the image may be developed up with lamp| 
black, powdered charcoal, insoluble Prussian blue or 
similar powders. Any powder insoluble in water will 
answer. For burning in porcelain, special powders 
give the best results. They may be obtained in almost 
any eolor from dealers in artists’ materials. For 
black, however, lampblack will generally answer. 

While the writer has never had occasion to try the 
process on lantern slides, the method seems to sug- 
gest some possible advantages. The amateur may con 
sider it superior on account of the cost, for if one print 
is ruined or defective, it can be removed and the ~— 
at onee coated without much expense. For the de- 
coration of lamp shades, paper weights or similar 
articles, few other processes bear comparison in any 
way, for nearly all are limited as to color and delicate 
in their manipulation.—The Photo-American. 





THE RELIANCE BUILDING, CHICAGO. 


But little has as yet been published in Europe con- 
cerning the lofty office buildings which are so charac- 
teristic a feature of the larger American cities. and this 
has led our London contemporary, Engineering, to 
give the following interesting description of one of the 
most recently erected examples. The Reliance build- 
ing, the subject of our notice, is situated on the south- 
west corner of Washington and State Streets, Chicago, 
the site measuring 55 ft. on State Street by 85 ft. on 
Washington Street. There had been a five story 
building on this site of very heavy masonry construc- 
tion, the lower floor of which had been used for a 
bank. The leases of the upper floors expired May 1, 

1894. In 1890 plans were made for a 16 story building, 
and the foundations and first story of this new build- 
ing were then put in, the upper four stories of the old 
building being held up on serews while the first story 
of the new building was slipped in under them. The} 
original plans were somewhat revised this past spring 
a the building changed to 14 stories, as shown on 

rig. 1. 

On May 1, 1894, the old building was taken down to} 
the second floor, and the new building is being erected 
from the second floor up. The tenants of the first floor 
and basement—a dry goods firm—remain in their store 
and keep it open for business during the period of con- 
struction. Subsequently to putting in the first story, 
the owner of the ground and building, Mr. W. E. Hale, 
sold the ground to Otto Young for $480,000, and leased 
it back immediately for 198 years at $24,000 a year, 5 
per cent. of the purchase prive. Mr. Hale is putting 
up the new building, and Mr. J. H. Gray, C.E., of 
Chicago, is the engineer responsible for the ironwork. 

The | building being very narrow compared with =i 
height, viz., 55 ft. wide and 200 ft. high, especial atten- 
tion has been given to designing the framework, which | 
is of steel, and which carries the outer walls of the | 
building. For wind bracing, instead of tension rods, 


which had been used heretofore, it was determined to 
put plate girders 24 in. deep at each floor between the 
outside columns, thus binding the columns together 
and transferring the wind strain from story to story on 
the table leg principle. These plate girders are bolted 
to the face of the column, and form a perfectly rigid 
connection with the column. The columns are in two 
story lengths, and adjoining columns break joints at 

each floor. Every piece of iron in the construction, 
including all the roof beams, is thoroughly tireproofed, 
with porous fireproofing. Each piece of fireproofing 
around the column is wired to the column with copper 
wire. 

The exterior of the building is white enameled terra 
cotta and plate glass. The windows were made as large 
as the situation of the columns would allow, and the 
position of these was fixed by the fact that they had to 


| correspond with the columns of the old building, and 


so are not as well arranged as they might otherwise 
have been. The interior of the building will be the 
most elaborately finished of any building in Chicago. 
The woodwork is of the finest mahogany ; the floors 
are marble mosaic; the halls above the second floor 
are white Italian marbles, and in the first and second 
floors colored marbles. The general plans of a couple 
of these floors are shown in Figs. 2 and 3, while the ar- 
rangement of the steel girders will be best understood 
from Fig. 4. 

The Z bar column, with its horizontal eap plates 
breaking the column in two at every story, was dis- 
earded in this building, and a new column used, com- 
posed of eight angles. The cast iron columns, so dear 
to our British architects, have been abandoned in all 
good work in the States, and have led to the design 
of many different types of columns built from rolled 
sections of steel. Special attention is paid to the ques- 
tion of making easy connections between the girders 
and these columns, and for most purposes standard 
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This column also being open from top to bottom, 
admits of putting the pipes in the corners of the 
eolumn, and ineclosing them with the fireproofing 
surrounding the latter. There is ample space 
for this. The connections of the plate girders 
to these columns are standard in nearly every 
instance. 

The system of plumbing used in the Reliance build- 
ing is the Durham. In this all the vertical risers, 
wastes, vents, and downspouts are of wrought iron pipe, 
coated inside and outside while hot with coal tar var- 
nish. All pipes above1¥ in. in diameter are lap wel- 
ded, and all are fitted together with screw joiuts. All 
pipes for carrying sewage in the ground under the 
building are of light cast iron, cast in 12 ft. lengths, 
coated inside and outside by the same process em- 
ployed in coating water pipe, and put together with 
lead joints. The depth of the basement brings its 
floor much below the level-of the sewer in the street, 
and also necessitates sub-drainage under the basement 
floor, which is ordinary agricultural tile surrounded 
by broken stone inclosed in a light box frame of wood 
to keep it in position and alignment. This subsoil 
water, together with the waste from the fixtures in the 
basement, water closets and lavatories, and also from 
all lavatories throughout the building, with the ex- 
ception of those in main toilet rooms on the seventh 
floor and lavatories adjoining the pipe space, ag to 
a pair of Shone ejectors of fifty gallons capacity each, 
placed below the basement floor, and thence ‘it is 
pumped into the sewer in the street. The wastes from 
all toilet rooms, together with lavatories adjoining the 
pipe space, are taken down in a separate stack and 
connected direct with the street sewer, as is likewise 
done with the pipe taking away the roof water. All 
fittings for the pipes carrying wastes are of cast iron, 
threaded, and properly coated. When used on a pipe 





laid to a grade, this grade is east on. All changes in 
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THE RELIANCE BUILDING, CHICAGO. 


connections are used—a plan which favors cheapness of 
construction. A favorite type of column for office 
buildings has been the Z bar column mentioned above. 
The column which has replaced this form in the new 
building is the design of Mr. Gray, and consists of a 
number of angles riveted together. A large number of 
tests on full-sized specimens have been made at the 
Keystone Bridge Works with perfectly satisfactory 
results, and from these it has been found that for all 
sizes of eolumn the safe load can be taken to be 


l 
17,100 —57— } Ib. per squarein., where lis the length 
r 


and r the radius of gyration of the column, the ends of 
which are taken as fixed. The ends of this column 
were planed off and connected by means of vertical 
splice plates. A clause in the specification will show 
the requirements in this particular, which is as follows: 
* The columns will be made in two story lengths, al- 
ternate columns being jointed at each story. Sections 
of materials are to be designated on the drawings. The 


ee. of material will be as hereinafter specified. 


he column splice will come above the floor, as shown 
on the drawings. No cap plates will be used, The 
ends of the columns will be faced at right angles tothe 
longitudinal axis of the column, and the greatest care 


| must be used in making this work exact. The columns 


will be connected one to the other by vertical splice 
plates, sizes of which, with number of rivets, are shown 
on the drawings. The holes for these splice plates in 
the bottom of the column shall be punched 1 in. 
small. After the splice plates are riveted to the top 
of the column, the top eclumn shall be put in place 
and the holes reamed, using the splice plates as tem- 
plates. The connectious of joists or girders to columns 
will be standard wherever such joists or girders are 
at right angles to connecting face of column. Where 
connection is oblique, special or typical detail will be 
shown on the drawings.” 


direction are made with curved and Y fittings. Hand 
holes or rodding holes are provided in abundance, and 
in the toilet rooms all fixtures are set away from the 
wall about 18 in. to allow working room behind them 
in case of stoppages, thus obvi ating the necessity 
of taking down marble partitions or b: icks, and tearing 
up the floor. 

As the pressure maintained in the city water mains 
will not raise water much above the second floor, it 
becomes necessary to pump the water for the rérain- 
ing floors. A small pump, 10in. by 6in., is placed <> 
the basement, and takes its supply from the large 

tank, fed direct from the city mains, and raises the 

yater to two boiler iron tanks placed in the attic, and 
having a capacity of 1,000 gallons each. From these 
tanks it is distributed to the different ss ——— 
A large hot water heater, situated in the basement, 
also fed by these tanks, and the hot water is cnovied 
back to the attic before being distributed, so as to 
avoid pumping. The circulation is maintained by 
cross connecting the hot water boiler with the foot of 
each hot water riser. All water pipes are of galvanized 
iron. As, with few exceptions, these waste, ventilat- 
ing, hot and cold water pipes are located in the angles 
of the channels forming the columns, there is grouped 
in each column a complete system of plumbing, and 
in placing fixtures for the use of offices, long horizontal 
runs are avoided, and repairs reduced to a minimum, 
All fixtures in the rooms are set without casing. the 
exposed connections being of polished brass. All pipes 
are filled with water and carefully examined for leaks 

before being cased in the columns. 

In the basement of this building are to be placed 
two high pressure boilers of 100 horse power each, 
which will furnish steam for all the necessary pump- 
ing and steam heating. The building is to be heated 
throughout by direct radiation supplied on the low 





pressure overhead system. The main riser is 8 in. in 
diameter and passes up the pipe shaft to the attie, 
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where it is distributed to the risers which pass back 
down the columns, single risers being used to supply 
radiators and return water of condensation. All dis- 
tributors in the attic are laid at a grade of not less 
than 1 ft. in 20 ft., and the foot of all risers are con- 
nected into « return system to the basement. The 
bottom of the 8 in. main riser rests on a masonry 
foundation, so that its expansion shall be upward 
throughout its entire length. The risers, which are 
to be inelosed in the tireproofing surrounding columns, 
are to be fastened firmly to floor beams at third, 
seventh, and twelfth floors, so that expansion shall 
be in both directions from these points. On each dis 
tributing riser an expansion joint is to be set at the 
fourth and eighth floors. This expansion joint is to 
be placed just above the radiator connection, Ln order 
to have free access to these expansion joints, easily re- 
movable wooden panels are placed in the columns in 
front. This arrangement admits of easy inspection, 
and avoids the necessity of tearing down the fireproof 
when repairs are necessary, 

In fixing upon the sizes of connections of radiators 
with risers, a tin. pipe was to supply not more than 30 
square ft., a L'y in. pipe was to supply not more than 
60 square ft. and a 1's in. pipe was to supply not more 
than 120 square ft. The square feet of radiating surface 
of radiators varies on each floor, gradually reducing 
from the lower floor upward, its greatest area being 
{108 square ft. and its smallest area 738 square ft. 
All radiators are provided with an automatic electric 
temperature regulating system, complete with thermo 
stats, ete. They are to be of the hot water pattern, 
having the loops connected on top as well as bottom, 
and each being supplied with an automatie air valve 

The specifications for the structural metal work are 
pretty stringent, as the following extracts from the 
specification show : 

Quality of Material. —The steel may be made either 
by the Bessemer or open hearth process It must be 
uniform in quality, and must not contain over 0-10 of 
one per cent, of phosphorus. The steel shall have an 
ultimate strength of 60,000 Ib. per square in. and shall 
not vary from this more than 4,000 Ib. per square in. 
either way It shall have an elastic limit of not less 
than one-half the ultimate strength, an elongation of 
not less than 25 per cent. in in., and a reduction of 
area of not less than 45 per cent, at point of fracture 
All blooms, billets, or slabs shall be examined for sur 
face defeets, flaws, or blowholes, before rolling into 
finished seetions, and such chipping and alterations 
made as will insure pertect solidity in the rolled 
A test from the finished metal will be requir- 
in case the blows 


sections 
ed, representing each blow or cast ; 
or easts from which the blooms, slabs, or billets in any 
reheating furnace charge are taken, have been tested, 
a test representing the furnace heat will be required, 
and must conform to the requirements as heretofore 
enumerated. A duplicate test from each blow or east 
and furnace heat will be required and it) must stand 
bending 180 deg. over a mandrel the diameter of which 
is equal to one anda half times the original thickness of 
the specimens, without showing signs of rupture either 
on convex or concave side of curve \fter being heat- 
ed to a dark cherry and quenched in water 100 deg. 
Fah., must stand The original 
blow or cast number must be stamped on each ingot 
from said blow or east, and this same number, together 
with the furnace heat number, must be stamped on 
each piece of the finished material from said blow, 
east or furnace heat. No steel beam or angle shall be 
heated in a forge or other fire after being rolled, but 
shall be worked cold uniess subsequently annealed 

* Rivet Steel Steel for rivets throughout this strue 
ture shall have an ultimate tensile strength of not less 
than 56,000 Ib. nor more than 62,000 1b) per square in.., 
anelastie limit of not less than 30,000 Ib. per square in., 
an elongation of not less than 25 per cent, in 8 in., and 
a reduction of area at point of fracture of at least 50 
per cent. Specimens from the original bar must stand 
bending 180 dex. and close down on itself without sign 
of fracture on convex side of curve. Specimens must 
stand cold hammering to one-third its original thick- 
ness without flaying or cracking, and stand quench- 
ing as heretofore specified for rolled specimens 

“Wrought Iron.—Where wrought iron is required 
by plans and specifications, it shall be tough, fibrous, 
and uniform in quality. It shall have an elastic limit 
of not less than 26,000 Ib. per square in. It shall be 
thoroughly welded during the rolling, and free from 
injurious seams, blisters, buckles, cinders, or imperfect 
edges. When tested in small specimens the iron in no 
ease shall show an ultimate tensile strength of less than 
50,000 Ib. per square in. and shall have an elongation 
of 18 per cent. in Sin. The same sized specimens taken 
from angle and other shaped irons shall bave an 
ultimate strength of not less than 50,000 Ib. per square 
in. and shall elongate 15 per cent. in Sin. All iron and 
specimens from plate, angle, and shape iron must bend 
coid for about 90 deg. to a curve whose diameter is not 
over twice the thickness of the piece, without showing 
* ture. When nicked on one side and bent by a 
blow from a sledge, the fracture must be nearly all 
fibrous, showing but few crystalline specks. 

*Cast Lron.—Cast iron shall be the best quality of 
metal for the purpose, Castings shall be clean and free 
from defeets of every kind, boldly filleted at the angles, 
and the arrises sharp and perfeet. Cast iron must 
stand the following test: A bar 1 in. square, 5 ft. long, 
4 ft. 6in. between bearings, shall support a center load 
of 550 Ib. without sign of fracture.” 


bending as before 


“THE ELECTRIC LADY 


In the early vears of the eighteenth century, while 
Du Fay and the Abbe Nollet watched with astonish- 
ment “the first sparks that were ever drawn from 
the living body,” and long before Kruger had con- 
ceived the idea of electro- therapeutics, or Kratzen- 
stein had given that idea form, electrical phenomena, 
says the Lancet attracting much attention. 
Many earnest experimenters were investigating the 
“thing” which, since the days of Gilbert, had come 
to be called “electricity ¢° philosophers were gaining 
a first insight into its possibilities ; a new science was 
quietly winning its way. At the same time the less 
serious portion of the society of the period, aware of 
the newly discovered phenomena, was amusing itself 
by “drawing sparks” as “electric rain,” or “the 
electric star,” or perhaps, oc¢asionally, in the form of! 


were 
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|the “electric kiss.” 
century electrical science has made an amazing pro- 
|gress—a progress, however, with which its more friv- 
olous developments seem scarcely to have Kept pace. 
They have, it is true, got beyond the stage of the 
frictional machine, but it cannot be said that the 
entertaining young man of the period vet knows how 
to conjure playfully with currents of **Teslaic” fre 
quency or to amuse an audience by a skilltul adap- 
tation of the Hertzian wave. The “ penny shocker” 
is, from the electrical standpoint, a painfully coarse 
experience of a coil current, and even the ‘electric 
lady” of these latter days is. on the whole, a very 
poor thing. “She is found to be so highly charged 
with animal electricity that when she immerses her 
hand in water any one placing a finger in the bowl 
at the same time experiences a shock.” About the 
latter there can be no question; the sensation is that 
of an unmistakable induction current. Neither is it 
to be denied that she is “charged witn electricity. ” 
In other words she is connected with one pole of a 
large coil kept carefully out of sight and hearing. 
She places her hand in water; a second person, 
standing “to earth,” and doing the same, offers a 
passage to the current through the body, and a fall 
of potential is the result; but there is no obvious 
means‘of completing the circuit. This may surprise 
those who work only with the ordivary medical coil, 
but any one accustomed to larger coils and to so-called 
“idle pole” work, is aware that under such cireum- 
stances no metallic connection with the other pole is 
necessary. The circuit is completed via the body of 
the second person through the ground and so back to 
the second pole; and the more effectively the latter 
is *‘earthed,” the more palpable will be the effects in 
question. This unpolar method is from its medical as- 
pect something more than a mere experiment. It af- 
fords a very serviceable method of electrization. Ifa 
person lightly insulated and holding an ordinary moist- 
ened electrode attached to one pole of the secondary 
of a large coil be touched on the forehead by a person 
standing “to earth,’ the former will experience a not 
unpleasant eleetrical sensation—an_ effeet, however, 
scarcely perceptible on the arm. But if the ‘‘opera- 
tor” places his foot upon the firegrate (thus making 
a better earth), the effect is stronger. If, however, the 
idle pole itself be well 


electrode as above be insulated on glass and be touched 
as before on the arm, a distinet effeet just short of 
museular contraction is produced. By altering the 
amount of the insulation and varying the “earthing” 
of either pole a variety of electrical effects are obtain- 
able. Museular contractions of a widely varving 
strength and cutaneous stimulation of every degree of 
intensity may be thus secured. 


MAGNETIC CHARACTERISTICS 
OF IRIDIUM.* 
By 8. H. BRACKETT. 


ON SOME 


THIS paper does not claim to present all the 
characteristics of iridium in its magnetic relations, 
or to diseuss the facts to which attention is call- 
ed, but merely to state some points of interest which 
seem not to have been noted before, and which suggest 
reason for further investigation. The work here allud- 
ed to was done in intervals of busy elementary science 
teaching, and may be made more complete when 
further opportunity occurs. 

Iridium was not left out of the list of substances so 
carefully examined by Faraday, and is mentioned by 
him as being very slightly diamagnetic. Iridium, as 
at present manufactured, may be presumed to differ 
from that used by Faraday. and in the absence of 
analysis of the specimens here tested, there is to be 
allowed a presumption that they are not pure; but 
the manufacturer, Mr. John Holland, is authority for 
saying they are more than 98 per cent. pure, with some 
platinum, a trace of phosphorus and no iron, and no 
iron has been employed in manipulation. 

The first bar tested with such results as to excite fur- 
ther interest in the subject was 13°3 mm. long, 3°2 mm. 
wide, and 0 mum. thick. It was one of several differ- 
ent substances being tested for small amounts of mag- 
netism or diamagnetism. A large electromagnet of 
portative force of about 5,000 grammes per square cen- 
timeter of surface was furnished with soft iron pole 
pieces, shaped soas to furnish a very strong field of 
force. When the bar of iridium was brought near the 


poles it was strongly attracted sidewise, and could not | 


be made to stand radially. It aequired a permanent 
transverse polarity so strong as to appear to be a 
permanent diamagnet. Its extremely small thickness 
rendered test of attraction and repulsion inoperative. 

In the field of any ordinary magnet it everywhere 
set itself at right angles to the lines of foree. and when 
suspended by a fiber under a glass, it readily assumed 
the east and west position. In a place where H is 
determined as 0°158, its period of oscillation was 18°7 
seconds, as compared with a steel bar of the same 
length and weight, whose period in the same place 
was 5°3 seconds, so that the ratio of its intensity of 
magnetisin to that of steel was nearly as 1 to 12, 

It was very difficult to magnetize it longitudinally by 
the ordinary stroking methods, which were likely to 
leave it in a very heterogeneous condition, so that it 
might take a position oblique to the lines of force. 

To make further investigation and 
some of its properties quantitatively, a bar was pro- 
cured of Mr. Holland, 25-7 mm. long and 3°3 mm. 
square, weighing 3°57 grammes. Apparatus was con- 
structed suitable to the size of this bar, and careful 
tests were made of its permeability. which was found 
to be practically unity. 
previously magnetized or had had nearly all magnet- 
ism removed by heating. no change of strength of 
current produced any perceptible change of the lines 
of force. Even striking it foreibly while it was in the 
coil failed to produce any magnetism by induction, 
and it could only be magnetized by actual contact 
with a magnet and then jarring it. 

On placing it axially between the soft iron pole 
pieces of the magnet, and using successively currents 


At the end of the nineteenth | 


“earthed” by being connected | 
to a gas or water pipe, then, if the person holding the 


to determine | 


Whether the bar had been | 


it, and on plotting the magnetization as ordinates and 
the current as abscisses, a curve was obtained similar 
to those usually made of permeability. 

This bar, as well as the other, is much more readily 
magnetized transversely than longitudinally. It has 
| only to be placed between flat pole pieces, so as to be in 

a uniform field of force, and jarred vigorously. A steel 
bar of the same size, tempered glass hard, cannot be 
magnetized transversely when subjected to the same 
conditions. 

When attempts had been made to magnetize it 
longitudinally, as mentioned above, discrepancies be- 
tween its magnetic moment at different trials and that 
obtained by transverse polarity led to further examina- 
tion of the distribution of its magnetism. The field 
‘around it was platted by means of a little steel magnet 
2°55 mm. long, suspended by a cocoon fiber, and the 
distribution was found to be very irregular. To see if 
a more uniform distribution could be secured, a method 
was devised which might be called octuple touch. 
Stroking was done on all four sides of the bar at once, 
from the middle to each end. The iridium was held 
by &small clainpin the center of the space between 
the poles of the magnet, held only by its center. Four 
soft iron levers were hinged so that their ends would 
grasp the iridium near the clamp on one side of it, and 
four similar levers did the same on the other side of the 
clamp. These sets of levers were laid on the poles of 

ithe magnet, so that when the latter was excited the 

levers became the real poles of the magnet. When 
they were applied the circuit was closed, and the sets 
of levers were held tightly against the magnet, and 
pulled off in opposite directions at the same time. By 
this means much better results were obtained, but the 
distribution was still somewhat irregular, representing 
the four sides of the magnet. 

When magnetized transverseiy the field of force is 
much more regular, and it was feasible to delineate 
this field by sifting filings through a handkerchief on 
very thin paraffined paper, fixing them by warming 
and then photographing. 

Very low permeability and great coercitive force, 
with a high intensity of magnetization, are plainly ex- 
hibited by these specimens of iridium, and these charac- 
teristics are consistent with the known physical pro- 
perties of the substance. 


THE KONISCOPE.* 
By Dr. J. G. McPuerson, F.R.S.E., Lecturer on 
Meteorology in the University of St. Andrew’s. 


Mr. JoHN AITKEN, F.R.S., has just given us the 
results of some careful observations on color phenome- 
na connected with cloudy condensation, and an aec- 
count of his new instrument, for detecting the impure 
state of the air in rooms by means of color alone, may 
be interesting to readers of Knowledge. No more 

| painstaking or persevering physicist lives than the 

| discoverer of the now acknowledged theory of the for- 
imation of dew. He has elucidated the formation of 
fog particles by the attraction of dust for water vapor, 
land has enumerated the particles of dust in a cubic 
inch of air, and this is another example of his assiduity 
and success. 

If steam be blown into the air inside a glass vessel, 
the cloudy condensation will in time undergo a change. 
Of course, the dust particles in the air have seized hold 
of the water vapor of the steam to form visible steam 
particles, each dust atom forming a free surface for the 
adherence of the moisture. Particles fall and leave the 
upper part clearer. and particles fall to the bottom 
also. Yet the principal cause of the thinning change 
is in the smaller particles becoming absorbed by the 
larger ones. The smaller drops begin to lose their ac- 
eumulated moisture, while the larger ones are still in- 
creasing in size, growing at the expense of the gradu- 
ally diminishing smallerones. In the end a compara- 
tively small number of drops have absorbed the moist- 
ure which was previously distributed over a vast num- 
ber of particles. The larger particles have devoured 
the smaller, and inanimate cloud particles have been 
struggling for **the survival of the fittest.” 

Steam escaping into the air has been observed to be 
colored when seen against the sun. Sometimes in that 
case the sun appears like silver (light blue), blue or 
green. Mr. Lockyer saw the sun look vivid green 
through the steam of a little paddle boat on Lake 

| Windermere. Though the shadow of an ordinary 
steam jet on a white sereen is nearly colorless, yet 
when it is electrified the shadow becomes of a dark 
orange-brown color. 

In studying the subject, Mr. Aitken has inclosed the 
steam jets in tubes. For a jet from a nozzle of one 
millimeter bore, a tube of seven centimeters diameter 
and about fifty centimeters long is employed. The 
steam nozzle should be placed outside the tube and a 
little to one side, so that the eve can be brought into 
a line with the axis of the cylinder. This is a beautiful 
experiment. When the amount of steam, dust. and 
other conditions are properly proportioned, the colors 
seen through the tube are very attractive. With ordi- 
nary condensation the color varies from a fine green to 
lovely blues of different depths. The pale blues equa! 
any sky blue, while the deeper blues are finer than the 
dark blues seen in the sky, as they have none of the 
cold hardness of the dark sky blues, but have a_ pecu- 
liar softness and fullness of colors. 

Suppose now the tube is fitted up pointing to a 
clouded sky, and that the steam jet, under slight pres- 
sure, is blowing through it. If the exit end of the 
tube be open, very little color is visible ; but if the end 
of the tube be partially closed with a glass plate to 
prevent a draught, the tube looks as if filled with a 
transparent colored gas. The first decided color is 
generally green, then blue of different shades. 

If, now, the number of the dust particles in the tube 
| be increased, or the pressure of the steam be increased 
|so as to command some negligent dust particles to 
| seize the moisture and add to the number of cloud par- 
| ticles, thereby making the steam more dense, then the 
| color seen through the tube also changes. If the color 
| Was green. it now becomes deep blue; and if the ordi- 
j nary condensation gave blue, the dense condensation 
(a strange but unavoidable connection of words) pro- 
| duces a dark yellowish brown. But between the blue 


of different strength, striking the pole pieces each time, | and the yellow there is always an intermediate stage, 
different degrees of magnetic intensity were given to| when all color disappears and the light is simply very 
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much darkened. Condensation of the denser kind may | tions in British New Guinea were chiefly confined to 


be also produced by passing a flash of electricity 


this part of the country. Although these were noth- 


through the jet, by a supply of cold air, or by placing | ing more than superficial surveys of a mere coastal 


an obstruction in front of the nozzle ; for there are five 


| fringe of the Gulf district, they were the means of draw- 


ways of producing a denser form of condensation of | ing attention to an exceedingly interesting and impor- 


steam. 

From this it is seen that the color produced by the 
small drops of water depends on the size of the drops, 
and the depth of color on their number. The most 
probable explanation of these color phenomena is 
that they are produced in the same way as the colors 


| tant part of the possession. 

| Here we are made acquainted with a tract of country 
|north of the Fly estuary, cut up by almost bewildering 
| labyrinths of tidal channels that constitute the mouths 
)of several important rivers, which traverse enormous 
areas of rich agricultural as well as low, swampy land. 


in plates, somewhat after the manner Newton thought | To intending settlers in British New Guinea this easily 


the colorof the sky was produced. 
succession of the colors in thin plates is the same as 
in these condensation phenomena. As no white fol- 
lows the first blue, it seems probable that the first 
order of colors is not observed ; that the two generally 
seen are the second and third. 

These color phenomena placed in Mr. Aitken’s hands 
an easy and simple way of estimating. in a rough but 
useful way, the number of dust particles in the air 
of our rooms, and sanitary officers might with advan- 
tage employ the convenient apparatus. And Mr. 
Aitkin invented the koniscope forthe purpose. Konis 
is the Greek for dust, and skopeo means * I see;” so 
the instrument is for detecting the quantity of dust in 
air by sight—in fact, by the color observed in the fog 
produced in the air by artificial means. 

The instrument consists of an air pump and a metal 
tube with glass ends (about the size of the one above 
described in the experiments). Near one end of the 
test tube is a passage by which it communicates with 
the air pump, and near the other end is attached a 
stopcock for admitting the air to be tested. Wet 
blotting paper is attached to the inside, to make more 
uniform the field of color. The instrument is not near- 
ly so accurate asj the dust counter, but it is cheaper, 
more easily wrought, and more handy for quick work. 
All the grades of blue, from what is scarcely visible to 
deep black-blue, are attached alongside the tube on 
pieces of colored glass, and opposite these colors are 
the numbers of dust particles in the cubic centimeter 
of the similar air, as determined by the dust counter. 
While the number of particles was counted by meaus 
of the dust counter, the depth of blue given by the 
koniscope was noted, and the piece of glass of that ex- 
act depth of blue attached. A metal tube was fitted 
up vertically in the room in such a way that it 
could be raised to any desired height into the im- 
pure air near the ceiling, so that supplies of air 
of different degrees of impurity might be obtained. 


To produce the impurity, the gas was lit and kept | 


burning during the experiments. The air was drawn 
down through the pipe by means of the air pump 
of the koniscope, and it passed through the meas- 
uring apparatus of the dust counter on its way to 
the koniscope. It may be remarked that by a stroke 
of the air pump attached to the koniseope, the air 
within the test tube is rarefied and the dust particles 
seize the moisture in the supersaturated air to form 
fog particles; through this fog the color is observed, 
and the shade of color determines the number of dust 
particles in the air. When by the dust counter the 
number of dust particles in a cubie centimeter of the 
air examined amounted to 50,000, the koniscope in- 
dicated that color was just visible; when 80,000 were 
counted, the depth of color was said to be “very 
pale blue :” when 500,000, “pale blue ;’)» when 1,500, - 
000, * fine blue ;’ when 2,500,000. “‘deep blue ;” and 
when 4,000,000, ‘‘ very deep blue.” 

When making a sanitary inspection, the pure air 
should be examined first, and the color correspond- 
ing to that should be considered as the normal health 
eolor. Any inerease from the depth would indicate 
that the air was being gradually contaminated, and 
the amount of increase in the depth of color would in- 
dicate the amount of increase of pollution. Mr. Aitken 
thinks that the koniscope will be serviceable for sani- 
tary inspectors for investigating questions of ventila- 
tion in rooms lighted with gas, and for other pur- 
poses. 

As an illustration of what this instrument ean detect. 
he gives this experiment to show how the pollution 
taking place in rooms by open flames may be traced 
The room in which the tests were made was 24 by 17 
by 13 feet. The air was examined before the gas was 
lighted, and the color in the test tube was very faint, 
miicating a clear atmosphere. In all parts of the 
room this was found the same. A small tube was at- 
tached to the test tube, open at the other end, for tak- 
ing air from different parts of the room. Three jets 
of gas were then lit in the center of the room, and ob- 
servations at once begun with the koniscope. Within 
thirty-five seconds of striking the match to light the 
gas the products of combustion had extended to the 
end of the room. This was indicated by the color in 
the koniscope suddenly becoming of a deep blue. In 
four minutes the deep blue producing air was got at 
a distance of two feet from the ceiling. In ten minutes 


there was strong evidence of the pollution all through | 


theroom. In thirty minutes the impurity at nine feet 
from the floor was very great, the color being an in- 
tensely deep blue. 

The wide range of the indications of the instru- 
ment, from pure white to nearly black-blue, makes 
the estimate of the impurity very easily taken with 
it, and as there are few parts to get out of order, 
it is hoped it may come into general use for sanitary 
work. Mr. Aitken was quite enchanted with the 
beautiful colors in his preliminary experiments, but he 
is even more pleased at the practical benefit which the 
kKoniscope may effect when thoroughly adjusted and 
intelligently used. 
RECENT EXPLORATION IN BRITISH NEW 
GUINEA. 


Av the ordinary monthly meeting of the Royal Geo 
sraphical Society of Queensland, on August 20, the 
president, Mr. J. P. Thomson, read a paper on recent 
exploration in British New Guinea. 

The following extracts are reprinted from the Bris- 
bane Courier : 

For nearly half a century it had been known to geo- 
vraphers that several rivers existed in the neighbor- 
hood of the Papuan Gulf. The Aird, especially, was 
noticed by the officers of H. M. 8. Fly some forty-seven 


years ago, and more recently several channels were | British territory, and in the lower part traverses some | forest trees were very large. 
whose investiga-'good alluvial land, abounding with remarkably fine ' of the Musa basin may be is at present unknown, but 


opened by Mr. Theodore Bevan, 


The order of | accessible region offers many inducements not readily 
Ample | 


jmet with in other parts of the possession. 
facilities for inland communication exist in several of 
| the deep-water channels along the coast, while the re- 
}eently explored Purari River flows through a region 
possessed of many attractive features of hilly and 
mountainous country. Along most of the water- 
| courses native villages are thickly scattered, and these 
are inhabited by numerous tribes of powerful and war- 
like natives, who on several occasions have opposed 
the friendly advances gf Europeans with formidable 
hostility. The houses, too, are truly remarkable for 
their large dimensions and massive architectural strue- 
ture; dwellings of from 300 ft. to 400 ft. in length and 
jover 100 ft. high being by no means uncommon. Next 
|to the Fly the Purari is the largest river in the pos- 
session. It enters the sea by several large channels. 
In the inland reaches above tidal influence it traverses 
some rough, hilly country, flowing almost parallel to 
and skirting the base of a mountain range 1,500 ft. to 
2.500 ft. above sea level. 
This river was explored by Sir W. MeGregor in Jan: 
uary and December, 1893. Its average width is about 
| 250 vards. To the north lie a range of mountains 3,000 
| ft. to 4,000 ft. high, and southerly the country is great- 
|ly broken up by low rugged hills. To the westward 
the main range is visible at a distance of from fifteen 
to twenty miles, with its bold serrated perpendicular 
peaks. There is very little flat land here between the 
hills and the mountain spurs. although sago palms are 
more numerous than in some parts of the country 
lower down the river. The geological formation con- 
sists of sandstone associated with nodules of gray lime- 
‘stone. At the Aure junction, some eighty wiles from 
| the sea, the Purari receives its first considerable trib- 
utarv. The width of this branch 
| vards, with a depth of one to two fathoms. 
| junction with the tributary the Purari maintains a gen- 
| eral course along the main mountain range,the southern 
spurs of which it skirts very closely. Here the general 
character of the country, or the south side of the river, 
|is a continuous succession of low sandstone hills, little 
lmore than 800 ft. high. These are rugged and pre- 
cipitous, covered by dense forest. There are, however, 
|no large trees. There was no appearance of any per- 
manent native occupation in this district, and owing 
to its rugged nature the country did not seem adapted 
| for European settlement. 
| Several specks of gold were found in the bed of the 
|river, and an important discovery of coal was also 
made near the island of Abukiru, in the main channel 
of the Purari River. A» it is thought that the presence 
of coal in this district may greatly influence the future 
of the country, it has been proposed to arrange for a 
| detailed examination of the locality 
bronze colored, a few being lighter than the Port 
Moresby natives, and ali lighter than those of the 
| Purari delta. West of the Purari delta, between the 
mouths of the Flv and Aird Rivers, lie three important 
| streams—the Omati, Turama and Bamu. These tra- 
verse enormous areas of low-lying country. Concern- 
ing each of these rivers, Mr. Thomson gave some in- 
teresting details, the result of Sir William MeGregor’s 
explorations. 


| 


er Bamu basin, besides thro wing a flood of light upon 
a hitherto unknown part of the country, reveals to us a 
condition of things not easily understood, and rarely 
met with in any other district of the possession. Here 
no cultivated areas were seen, although the soil is ex- 
ceedingly rich and abundantly watered. The people 
| appeared to live entirely on sago. Bananas were grow- 
ing wild among the rank forest vegetation, but there 
were no signs of sugar cane or sweet potatoes. A fair 
idea of the richness of the land in this district may be 


compared with it in the Fly basin within 400 miles of 
the sea. It is high and dry and in every respect emi- 
nently suitable for extensive and systematic cultiva- 
tion, there being a much larger area of good available 
agricultural land than Sir W. McGregor bad ‘seen else- 
where in the possession.’ This district could no doubt 
be thrown open to European settlement without in 
any way infringing existing native rights.” 

Mr. Thomson then dealt with some of the newly dis- 
|eovered features on the northeast coast of the posses- 
sion examined by Sir William MeGregor during the 
months of February and March last. *‘ Recent detail- 
‘ed examination of some hitherto unexplored parts of 
the coast line,” said the writer, “has discovered the 
| existence of several navigable streams of considerable 

importance, while a traverse of the coastal section be- 
tween Ipote and Dako shows that there are numerous 
{sheltered channe!s among many coral islands along 
| the shore of the bay. These will be available for trad- 
ing crafts in all kinds of weather. Passing on from 
this part of the coast line, an examination was made 
/of the mouth of astream slightly north of the Clyde 
River, within the German territory. From observa- 
tions of ten pairs of meridian stars the latitude of this 
stream was found to be 7° 58’ 30" 8.. taken at the place 
where it enters the sea. It is a comparatively small 
| watercourse, forty or fifty yards wide on the lower 
| reaches. 

“The natives here are of a dark bronze color and 
|quite naked. The hair is worn in ringlets and re- 
| moved from the face. Their ornaments consist of 
Job’s tears, earrings of turtle shell and head ruffs of 
|cassowary feathers. They were armed with spears of 
palmwood, Gothic shaped shields nearly three feet 
ong and stone clubs. At first they were friendly, but 
afterward appeared bostile. The next river to claim 





attention is called the Mambare. This is simply one | 
of the mouths of a river known as the Clyde, of the, ; 
it lies about two miles within the! channel was about sufficient to carry the water. 


Admiralty charts. 


}seen at no other place on the northeast coast. 


fields of sago palms. The river was navigable by the 
steam launch for the first forty miles, when further 
progress was impeded by rapids, and some few miles 
farther the channel is simply a succession of deep pools. 
Below the rapids some extensive areas of very fine al- 
luvial land were met with, and the forest trees so high 
that the birds on the upper branches bade defi- 
ance to the marksman’s firearms. Above the rapids 
the country was broken, and little agricultural land 
was to be seen. ‘The district possesses a very fine 
climate. Sandflies and mosquitoes were entirely ab- 
sent, and the early morning atmosphere was decided- 
ly cool and bracing. 

“The people have well-cleared and cultivated gar- 
dens, in which they plant taro, sugar cane, edible 
hibiscus, yams and bananas; but there were appar- 
ently no tobacco, papaya, nor pumpkins. Several vil- 
lages were located on the banks of the river, some of 
which are situated in the midst of beautiful groves of 
cocoanut and betel palms. The only ornamental shrubs 
met with consisted of a remarkably fine variety of light 
yellow crotons of great beauty. Ordinary watercresses 
were met with at one of the villages, but they were 


The 


| men were profusely ornamented with shells, pigs’ teeth, 


Job’s tears, cassowary feathers, red seeds and bones. 
Some of the women wore a necklace or two, others a 
narrow matwork belt, but they were clothed with 
nothing else. In this part of the country they use the 
password ‘Orokaiva,’ meaning ‘man of peace.’ They 
use an adz of basalt. Their pottery is not well pre- 
pared. It is without ornament, thick, and slightly 
conical in shape. The people seemed to be industri- 
ous agriculturists, growing food for the entire popu- 
lation. They possess a great number of canoes, Sir 
William McGregor is of opinion that some good agri- 
cultural land could be obtained for European settle- 


|}ment without interfering with native occupation, and 


is from 80 to 100) 
Above its | 


| 


he further believes that the natives would welcome 
European settlers who would be prepared to treat 
them fairly.” 

The next place visited was a small sluggish river, 
fifty to sixty yards wide and two fathoms deep, called 
the Ope or Opera. The position of its mouth was 
found to be lat. 8° 18 16" 8S. and long. 148° 11’ 25° E. 
It is convenient for watering ships and of value to 
traders. Several villages were seen in the neighbor- 
hood, and there was evidence of a large population of 
friendly natives. The mev were nude, but the women 
were covered by 2# petticoat of native cloth. They 
were armed with spears and stone clubs, ornamented 
with wreaths of convolvulus and red hibiscus. They 
daneed, sang and shouted, but appeared to be very 
friendly. To the south of this district the Kumusi 
River flows into Holnicot or Gouna Bay, in lat. 8° 28 8. 
and long. 148 16 E. The mouth is obstructed by a 
bar, some four feet below the surface. Most of the 
land on the lower part of this river is low and unfit for 
European cultivation, although considerable areas of 
alluvial deposits are occupied by many native gardens, 
and there are fine fields of sago palms. The highest 
,0int reached was about forty-six miles from the sea, 
by traverse, or lat. 8° 35 S. and long. 148° 0 20° E., 
where further progress was barred by rapids. Here 


| the country ** was without exception the most attrac- 


The people are | 


Continuing, he remarked: ** The exploration of the low- | 


tive” Sir W. MeGregor had “seen in New Guinea.” 
Extensive tracts of splendid alluvial land stretched 
far and wide along the river valley, covered by forest 
trees, and to aJl appearances above the reach of flood. 
These flats occupy what was formerly the river bed, 
as indicated by the sandy substratum. Some six miles 
from the river lay one of the central main mountain 
ranges, the intervening space being occupied by small 
mountain streams, numerous rolling wooded hills and 
flats. 

At night the air was pure and delightfully cool. 
Great reluctance was felt at having to leave such a 
district, where the scenery is of a very fine description. 
There is apparently a large population here, but the 
people would no doubt be friendly. When descending 
the river the steam launch Ruby collided with a treach- 
erously concealed snag and foundered. This unfor- 
tunate accident compelled the party to travel down 
an open, unprotected coast in the whale and river 
boats. The Kumusi natives were unusually interest- 
ing. They are from alight to a dark bronze color, 


!not remarkably powerful people, but of fair Papuan 


obtained when it is stated that there is nothing to be | 


»hysique. Their foreheads are square and rather 
1igh, with hazel eves of fair size, large mouth, small 
chin and flat cheeks and chests. The nose resembles 
that of Port Moresby, only slightly shorter, and the 
nostrils rather coarser. Both sexes wear cloth of mul- 
berry bark. They use stone clubs, the disk and the 
pineapple pattern, the palmwood spear with square- 
shaped sharp end and barbs on one side only, and 
small Gothic shields, with a few examples of the great 
shield of Orangerie Bay. The stone clubs and adzes 
are made of basalt. They have no tobacco growing 
in their gardens, and were ignorant of its use. Their 
eanoes are similar to those on the [kore and Mambare 
Rivers. It was found that a river of considerable size 
enters the sea at Cape Sudest, but unluckily a bar 
closes its entrance to navigation. The natives call it 
Tambokoro. 

The position of Cape Sudest was determined astro- 
nomically, and found to be in lat. 8° 44’ 8. and long. 
148 25 30° FE. In Dyke Acland Bay three streams were 
discovered—Kevoto and Umundi Creeks and the Musa 
River. The mouth of the first of these lies in lat. 9 
4 55" S. and long. 148 33 20° E. Both creeks are 
of little importance. The lower part of the Musa River 
traverses low, swampy country, covered by water when 
the river is flooded. When ascending this stream the 
Administrator passed within a few miles of the west- 
ern peaks of Mount Victory. ‘It has three principal 
summits, the western one of which is at present qui- 
escent.” Ashy-looking deposits were observed amony 
the rocks on the others, and several large fumaroles 
out of which little spiral clouds of smoke were issuing. 
The highest point reached on the river was about 
thirty-five miles from the sea in lat. 9 19 10° S. and 
long. 148° 53° 43" E. Here the stream was about 100 
yards broad, three fathoms deep and the current two 
to three knots per hour. This place was evidently on 
the margin of a settled country. The banks of the 
river were beginning to rise, and the capacity — 

1e 
What the upper portion 
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the lower part appeared to be of little value. Several 
villages occupy the flooded country on the banks of 
the river; the houses are built on stilts a few feet above 
the water 
The natives were friendly, but naturally shy and} 
They excel in making native cloth, many 
specimens of which were obtained. Their dead are 
interred in the villages, the graves being covered with 
a neatly thatched cage. They use palmwood spears, 
stone clubs and adzes of jade. Both sexes wear a na- 
tive cloth. The men wear the hair long, hanging down 
the back. They cook their food in clay pots and eat 


suspicious. 


lime and betel nut. The men were fairly strong and 
of good physique, but many were suffering from ring 
worn and hydrocele. They were anxious to trade, and 
offered adzes, clay pots and sago for plane irons. Some 


very remarkable pottery obtained on the north- 
east coast. The examples are bowlshaped with out- 
side raised designs, not previously seen in any other 
part of British New Guinea. Besides these explora- 
tions, the discovery of Pennegwa Harbor, in the ex- 
treme northeast of Rossell Isiand, and a safe anchor- 
age at Mabudaun, which very greatly increases the 
value of the western portion of the Papuan territory, 
were deseribed 

Mr. Thomson, by means of a map, indicated the ter- 
ritory dealt with in his paper, and at its conelusion 
a few pictures appropriate to the oecasion were thrown 
on to the sereen by Dr. Thomson 

In the course of some remarks, Sir William MeGregor 
suggested that Mr. Thomson might follow up his paper 
with avother. The one he had just read did not em- 
brace all the latest work that had been done. His (Sir 
William’s) dispatches had not all been printed ; in fact, 
he questioned whether some of them had vet reached 
his excellency the governor. There was a great deal 


wits 


of information which might be included in such a 
paper. Mr. De Vis had been examining a number 
of new and interesting native birds; Baron Von 
Muller had got a lot of new plants; but perhaps 
the most interesting, because the most practieal, 
was the work being done by Mr. Jack and Mr. 
Rands. The geological specimens he had brought 


from the Purari River indieated a very large district 
in which there were very rich coal formations. The 
fossils that were under examination would show very 
clearly, he thought, the age of the deposit. 


[For THE Screnrirn 
HORSE AS A 
By R. 
A stupy of the records of fast horses during the last 
half century throws some light on the rate of develop- 
ment of the animal as a high speed engine and, inci 
dentally, at least, gives some facts that may prove 
useful in the investigation of the principles of opera- 
tion of the vital machine and methods of increasing 
its efficiency The reeords here produced cover the 
period from 1850. and are classed in sueh manner as to 
bring out the effects of improvement of horse and of 
vehicle. The record to-day stands as follows :* 


AMERICAN.) | 
HIGH SPEED ENGINE. 
H. THURSTON. 


THE 


ONE MILE RECORDS, 1850-1894, | 


Pet, ro. gz pedigree unknown, East New York, 


N. Y., September 9, 1852 (Horace Jones), 2.191¢ 

East New York, September 9, 1852............ 2.18% 
Pocahontas, ch. m. (8), by Lron’s Cadmus, dam 
Dine Mare, by Probasco’s Shakespeare, East 
New York, N. Y., June 21, 1855 (J. D. Me- 

Mann). sien EOS 


Brown, ch. g., pedigree unknown, San 
Francisco, Cal, October 13, 1873 (O. A. 
Hickok) ‘ . * ; : ee wes 217% 
Sweetser, gr. g. (8) by Gosnell’s Tom Crowder, 

dam Lady Farlow, by Gray’s Tom Hal, 
Cleveland, Ohio, October 3, 1877 (A. M. Wil- 
es oa : sosces MEO 
Sleepy George, b. g., by Belmont Bill, dam un- 
known, Rochester, N. Y., August 7, 1878 (W. 
H. Crawford) ; asa te 
tSweetser, San Francisco, Cal., December 25, 
1878 (John Splan)...... ue” Vehabieits 26neC Me 
Sleepy Tom, ch. ¢ (11), by Tom Robbe, dam 


Jim 
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Jingler Mare, by Sam Hazzard, Columbus, 
Ohio, July 16, 1879 Joseph Udell) see ee 
Chieago, LL, July 25, 1879 (Joseph Udell) . 212% 
Little Brown Jug, br. g. (6) by Gibson’s Tom 
Hal, Jr., dam Lizzie, by John Netherland, 
Hartford, Conn., August 24, 1881 (W. H 
McCarthy) eens 7 : , 2.1194 
+Johnston, b. g. (6) by Joe Bassett, dam Carey 
Mare, by Sweeting’s Ned Forrest, Chicago, 
Iil., July 16, 1883 (P. V. Johnston) --- BMX 
‘Chicago, LiL, October 9, 1883 (P. V. John- 
sfon). ° ° ° se 2.10 
Chicago, IIL, October 3, 1884 (John Splan). 2.064 
¢Directum, bik. s. (6) by Director, 2.17, dam 
Echora 2.23'5, by Echo, Independenee, lowa, 
September 4, 1891 (George Starr) icomscse Wee 
Mascot, b. g. (7), by Deceive, dam Miss Delmore, 
by Austin’s Messenger, Terre Haute, Ind., 
September 29, 1892 (W. J. Andrews) ae 
+Flying Jib, b 8). by Algona, dam Middle 
town Mare, by Middletown, Chicago, HL, 
September 15, 1893 John Kelly — 2.04 
+Robert J.. b. g. (6, by Hartford, 2.2244, dam 
Geraldine, by Jav Gould, 2.21'¢, Fort 
Wayne, Ind., August 31, 1894 (E. T. Geers). 2.0354 
Indianapolis, Ind., September 6, 1894 (E. T. 
(ieers ines ‘ ' ““— 2.02% 
Terre Haute, Ind., September 14, 1894 (E, T. ; 
Geers) oeccesceosces ee eee 2 011¢ 


The era of fast horses may be said to have com- 


menced about 1860. -k'lora Temple trotted a mile in 
2.194% in 1859. The progress made to date may be 
gauged by the fact that in 1892-3 there were about 


7,500 records of 2.30 and under by different trotting 
horses and 1,500 by pacers, and there are certainly not 
less than 10,000 horses on the lists, up to date, that 
equal that performance.} 
— 
* New York Tribune, Sept. 23, 1804 


+t Against time 


¢ Sec Johnson's Cyclopedia ; Art., Horses. 








Running horses have nearly attained the speed of 


about a mile in 1.30, or forty miles an hour, thus: 
1865—Legal Tender..........-.+-....... 1.44 
1iss7—Ten Broeck.........-.. cécceseccoe LN 
1890—Salvator ... ....... eccccceccccees Leg 

The time for four miles runs thus : 

1855—Lexington. ..........ee008- crcce- 019% 
1874—Fellowecralt.......cescccccccscscccse selOG 
1876—Ten Broeck ...........:. sescveses BANE 





The pacing horse has a higher speed than the trot- | 
ter, and the lowest records are held by pacers. Jay- | 
Eye-See illustrates this point: trotting her mile, and | 
making her best record as a trotter, in 2.10, and as a 
pacer, later, in 2.064; 

The official record is, in a sense, incomplete. It 
shows the successive figures as record after record was 
* broken” bya new “champion ;” but it gives no idea of 
the rate at which the racecf high speed horses is inereas- 
ing. During the half century the figure for one mile 
heats has been lowered from about 2.30 nearly to 2.00, 
and the “two minute horse” is likely to appear at any 
moment. But, while the speed has been continually 
increased, the nuinber of fast -horses approximating 
the maximum speed of the time has also continually in- 
creased, and there are a number of horses to-day of 
whom much is expected and who are known to be 
able to closely compete with those standing in the 
van. It is further interesting to note that the pacing 
gait is evidently a faster gait than the trotting, the 
principal records for fastest time having been usually 
held by pacers. The number of fast horses has now 
so greatly increased that the average ‘‘champion” at 
the county fairs about the country trots or paces in 
about 2.30, and horses making the mile in 2.25 are aiso 
numerous, and those taking the record 2.20 not in- 
frequent. This increase in the proportional number 
of fast horses makes the improvement of the record, 
and the consequent improvement also of the stock of 
the country, more certain and steady than ever be- 
fore. The approximation to a two minute gait is now 


| ‘ : 
| a speed of forty miles an hour for one mile, and a ree- 


ord of 1.30. But the effect of load is more serious than 
the above would indicate. The internal work of the 
machine is a sensible quantity and increases with 
speed, and possibly at a high rate. If it consists, as 
seems certain, of work of friction of circulation of 
fluids, friction in such case varying as the square of 
the velocity of flow, the power thus consumed will 
vary asthe cube of the rate of pulsation of the heart, 
and the resistance to display ef energy externally is 
thus enhanced, and the external energy developed by 
the machine as a prime motor is to this extent re- 
duced. The larger the external resistance, the more 
is the internal expenditure of energy inereased, and 
possibly in higher proportion than the external. 

The form and location of Curve A seem to indicate 


' that the old-fashioned wagon had thus seriously lim- 


ited the possibilities in the high speed development of 
the horse, and that not much better than a mile in 
2.14 could have been expected. No such limit is in- 
dicated on the other curves; but the best work in the 
old sulky was 2.0644, and ee had apparently 
ceased. The new sulky rapidly drops the record, and it 
seems very possible that the present season, or the next 
at latest, may see the figure still further and consider- 
ably improved by the introduction of the aluminum 
sulky, reducing the weight from about 30 to 20 pounds, 
and by all the methods which are above indicated. 
Noting the trend of the curve for the present condi- 
tions, we see that it points toward the date 1896, on 
the two minute line, and the group 15, 16, 17 shows 
that it is not unreasonable to expect a possible varia- 
tion in the date of two or three seasons from the line 
of the curve. We may reach two minutes next sea- 
son, if Gentry or Robert J. or other promising young 
horses come forward, as hoped and expected by their 
trainers, or it may be a year or two later; but it is 
evident that we may reasonably expect it, and soon. 
Were the latest curve to be continued to 1900, we 
should pass the two minute line in 1896, and at the end 
of the century attain a speed of a mile in one minute 
and fifty-five or six seconds, above thirty miles an hour 
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close, indeed may be completed before the close of the 
next season. It will be interesting to learn what have 
been the promises in this direction, as interpreted from 
the record to date under various usual conditions of 
trial. 

The plate exhibits the reeords of the table and the 
curves illustrate more clearly than could any tabula- 
tion the rate of progress to date, and the outlook for 
the immediate future. The data naturally group 
themselves into three sets and the curves are obtained 
from each of these sets and an envelope curve is 
added. Curve A is that for three early and one late 
record for the old fashioned wagon; Bis the record 
for the old form of sulky, and C is that for the recent 
improved sulky with pneumatic tires, while D is the 
envelope curve. The first exhibits the progress of the 
animal with the wagon; the second is that of the 
horse to sulky; the third shows the improvement of 
the animal illustrated by performance with the latest 
sulky, and the fourth exhibits the gain due to improve- 
ment both of animal and of wagon. The best figure 
with the old wagon is 2.14; the best with the old sulky 


is 2.06';, and the best with pneumatic tire is, to date, 
2.01'5.* The change from wagon to sulky gave a gain 


of eight seconds; that from old to new sulky about 
five seconds. ‘ 
Studying these diagrams, it is seen that the weight 
of the load and its resistance count fora great deal, 
and, as would have been predicted, the higher the 
speed, the greater this effect. If the horse can exert, 
for the time of one “heat,” a total work power at the 
rate of 2,000,000 foot pounds per hour (1,980,000 foot 
pounds per hour measures James Watt's conventional 
horse power), a resistance of 200 pounds will permit a 
speed of but 10,000 feet, two miles, nearly, per hour. Re- 
ducing the resistance to 20 pounds, the same expendi- 
ture of vital and phvsical energy would give a speed 
of about twenty miles an hour—a mile in three min- 
utes. Could the animal develop the same external 
energy at equal advantage at the higher speed, the 
reduction of the resistance to ten pounds would give 











*It is said that 1:5714 was actually made in the season of 1894, but not 
in such manner as to establish the record, 


for the single mile. This rate has already been ap- 
proximated for a half mile and bettered on the quar- 
ter. The running horse has come down to a much 
lower figure already, making his mile at the rate of 
above forty miles an hour. 

Comparing the four curves, it is seen that the im- 
provement of the animal has been more effective, on 
the whole, and more steady and persistent than im- 
provement in the apparatus to which he is attached. 
Gain must probably be slow in both directions, and 
the limit of reduction of resistance of vehicle and 
that of resistance to internal work are probably alike 
close at hand. The gain by breeding and change of form 
of the high speed horse takes effect by improving the 
relation of weight of muscles, and of form of body and 
limb, to the new conditions of vigor and power, and 
of speed of the animal, by giving the creature more 
of the deer shape and proportion of limb, and in- 
creased power in the development and the application 
of energy in this specific direction. 

The wonderful power and speed of the contempo- 
rary “fast horse,” studied from the point of view of 
the engineer and of the man of science, has peculiar 
interest as illustrating the highest result in the devel- 
opment of the vital machine which corresponds to 
the development, in the case of the steam engine, of 
the high speed engine; the expenditure of erergy of 
a limited amount at maximum velocity of mechanism. 

But little has been accomplished in the direction of 
investigation of the methods of energy transformation 
in the machine ; but the measure of the power latent 
in the food supply and of the work performed in va- 
rious ways is coming to be determinable. The quan- 
tity of “energy” supplied is known for the average 
ease ; the amount of internal work performed, as meas- 
ured by the quantity of heat into which it is trans- 
formed finally, and thus rejected from the system, 
is approximately ascertained ; and the external useful 
work is in some cases determinable. There is a rem- 
anent quantity of work still to be traced out and meas- 
ured, including that of the work performed inciden- 
tally to the ordinary vital operations of life and move- 
ment, but not ineluded in the * useful work” called 
the day’s work. Possibly some mental and nerve 
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ower may be also tiaus classed ; but it seems more 


,-obable that all that kind of work is to be classed as |2 


ternal, and ultimately measurable as heat. Progress 

i the high speed animal, or vital engine, is made in 

art by reduction of external work performed, as by 

duction of the friction and road resistance ; in part, 
sud in large part, by the development of the power of 
storing and developing rapidly large quantities of en- 

rgy concentrated in available form for this special 
purpose. At lowest speeds, as those of the cart horse, 
power is limited by the strength of muscles applied 

to slowly raising or pulling maximum loads; at high 

speeds, as in fast running, trotting or pacing, the limit 
is found in the power of the muscles to rapidly over- 
come small resistances externally, and to perform 
mainly the internal aeeession of work of respiration, 
circulation and simple motion of limbs. The draught 
horse devotes his powers largely to external, the fast 
horse largely to internal work. It is by comparison 
of these works and the energy supply stored in the 
food, with the balance measured as heat, that a clew 
is likely to be obtained to the methods of energy trans- 
formation of the vital machine. 

This vital engine derives its powers from the stored 
energy of the chemical compounds, all of them com- 
bustible, which are included in its “food” and which 
correspond to the fuel of the heat engines. The aver- 
age ration contains from 1,500 to 2,000 calories of heat, 
6,000 to 8,000 B. T. U., nearly, per pound, as supplied, 
aceordingly as the grain—for it is, in the case consi- 
dered, always grain—is weighed in its ordinary condi- 
tion or with all moisture expelled by kiln drying. Of 
this potential energy the animal receives each day 
about 30,000 calories; total supply, 120,000 B. T. U:, 
nearly, or about 90,000.000 foot pounds, in available 
form, and from 20,000,000 upward is wasted by inecom- 
plete digestion and nutrition in the average case, al- 
though the waste in the most favorable cases may be 
taken as more nearly fifteen per cent. of the total sup- 
plied. 

The energy supplied in available form may be taken 
as distributed approximately as follows, a favorable 
ease being taken: 

BEST EFFICIENCY OF THE 


VITAL PRIME MOTOR. 


Total Energy Supplied Measured in 
Foot Pounds Per Day. 


Energy Expended Measured in Foot 
Pounds Per Day. 





20,000, 000 
70,000, 000 


90,000,000 
Efficiency 22 per cent. 


‘xternal work... 


90,000,000 foot pounds. 
Internal work... 





The external work is partly the useful, paying work 
of the day’s labor, in part that of incidental operations, 
as the going to and from the work, the various mo 
tions and movements of the creature, with or without 
intention, which every animal, from various motives, 
exhibits at all times. The paying work may, in a rep 
resentative case corresponding to the above, be taken 
as about 1,590,000 foot pounds per working hour, or 
12,000,000 per day. Commercially reckoned, therefore, 
the efficiency 1s to be measured by this output, and be- 
comes on this basis about 13 per cent. The first of 
these figures is almost precisely that attained by the 
very best existing steam engine; the latter corre- 
sponds to the efficiency of what would be rated as a 
good average marine or stationary engine of the best 
modern type. 

The internal work consists in the production of res- 
piration, the circulation of the blood, the operations of 
digestion and assimilation and that of the brain and 
nervous system. Rubner has shown that the total 
heat discharged from the body is that which the food 
is capable of producing by its oxidation, and this indi- 
cates that all internal work finds its final transforma- 
tion into heat, and that the food supplied in excess of 
this amount furnishes the balance, if any, of heat re- 
quired to maintain the temperature of the system at 
its normal and working point. As the internal work 
is mainly that of friction of fluids in the veins, arteries | 
and capillaries, this final transformation is precisely 
what might have been predi¢ted—which was predicted 
by the writer—before the fact was known by experi- | ; 
ment. 

Hirn also, many years ago, proved that the vital 
machine at work discharged less heat per unit supplied | 
and oxidized than when at rest, and thus skowed what | 
also might have been predicted, that the transformation 
of energy into external work reduced by a correspond- | 
ine amount the quantity transformed finally into} 
leat, 

Chauveau has recently concluded, from extended re- 
search, that all work performed by the vital machine 
is done at the expense of its stored potenti: il energy, 
consuming the degenerating tissues of its own mass, 
and the fats stored away in their midst ; which con- 
clusion is confirmed by the fact, that even without 
food, work may be performed, and all the functions of | 
the machine sustained effectively, for days together. 
Messrs. Joule and Scoresby, nearly a half century ago, 
showed that the animal machine, performing work at 
the rate, in the ease of the horse, of 24,000,000 foot 
pounds per day, developed 143 foot pounds per grain 
of supply, and in place of its theoretical value, 557, 
giving an efficiency of 26 per cent., which is, as they 
state, two and a half times as much as the best Corn- 
ish pumping engine of their time could attain, but 
only about one- half that of the Daniell battery, burn- 
ing zine. All later investigations have confirmed, in a 
general way, their conclusions. It is certain that the 
vital machine is not a heat engine, and its efficiency is 
superior to that of any known thermodynamic wma- 
chine. As Sir Wm. Thomson, Lord Kelvin, has sug- 
gested. it is probably an electro-magnetic engine, or in 
some way closely related to that form of motor. 

The “fast horse ® has peculiar interest to the ain’ 
tific man%and especially to the engineer, as illustrating 
the case 67 the niaximum efficiency of the mee hanism, 
apart from the energy transforming system. Taking | 
the resistance of the best sulky on the track as ten | 
pounds, at speed, and that of the wind as 0002" mr 
the “head resistance” on that bs Asis, as a ‘total, at 2 

3)-°x0°002=21'°6 pounds, the “record breaker,” “at | 
thirty miles an hour, meets anaggregate resistance, for 


}cause of injuries is generally unsuspected. 


|their getting the name of 


| two minutes, of about 31°6 pounds and develops about | wings marks it out asa dipterous insect, and we ma 


25 horse power for that brief period. 'The average day’s 
work of a horse of similar weight cannot be assumed at 
more than 25,000 foot pounds per minute for eight 
hours a day, and the conclusion is that, by skillful 
breeding and training, the mechanism of the vital ma- 
chine has been brought to such perfection that it can 
develop over thirty times as much energy as the energy 
transforming system ean render available for pro | 
longed external work, concentrating into two minutes | 
the normal work of an hour. 


this power of concentration and application = stored | 
energy. 
horse employed by the engineer for transportation of 
his material is to secure power of extensive develop- 
ment of storage of energy with steady transformation 
in maximum degree for a full working day. We have 
no data for the study of results such as are pre 
sented herewith in the case of the first problem; but 
the rate of improvement is probably slower and stea- 
dier, and the outeome of the work no less gratifying, 
even if not far more important. 

These matters are interesting and important tothe en- 
gineer and the man of science ; but they have another 
a more remote, but probably vastly more important, 
bearing upon his future work. ‘The study of the vital 
machine reveals the fact of the existence of energies 
and methods of transformation for useful application 
which are still mysteries ; but they may—the indica- 








The aim and real pur- | 
pose, scientifically stated, of the breeder is to secure 


That of the breeder of the heavy classes of | 


jat once notice that the wings are usually carried, 

|when at rest, not folded together over the body, as 
would be the case with most flies, but widely open 
and slightly elevated on each side, as though to be 
ready for use at a moment’s notice. Their extreme 
narrowness at the base, as well as for some distance 
along their length, is indicative of that feebleness of 
flight for which the insects are noted—a feebleness 
whic h is, however, perfectly compatible with a rapid 
and rattling vibration of the wings. 

If this wing be compared with that of astrong flier, 
such as a bluebottle, a striking difference is seen. The 
bluebottle’s wing is furnished with a sort of extra flap 
of membrane at its base, which, when the wing is ex- 
| tended, fills up the space between its broader part 
and the body; while in the crane fiy this space is 
|quite open and unoccupied with membrane. This 
j;appendage to the true wing is called the “ alula,” or 
| winglet. Projecting from the hinder part of the 

thorax into this open space is, on each side, a delicate 
little organ, the so-called “ balancer,” a sort of club- 
bed stalk, whose intimate structure is well worth 

‘careful study. Now it is a curious fact that in the 

two flies we have mentioned, these two parts, the 
winglets and balancers, appear in inverse ratio of 
size. The strong and vigorous bluebottle, which has 
la very large winglet of most exquisite structure, has 
la completely insignificant balancer, which requires 
close search to discover it at all; whereas the weak- 


tions are that they will—ultimately give us the clew to| ling crane fly has no trace of a winglet, but has pro- 


enormons economies in our economical employment of 
the great forces of nature stored away, in past ages, 
for the use of inankind. 

One of the ablest of contemporary philosophic writers, 
criticising alike Spencer and the sociologists, Darwin 
and the man of science, and Kidd among ‘the crities of 
both classes, says :* 

* One has only to read the average book of science 
in almost any department, to wonder at the wealth of 
knowledge, the brilliancy of observation, and the 
barrenness of idea. On the other hand, though scien- 
tific experts will not think themselves, there is a mul 
titude to do it for them. Among these what strikes 


one is the ignorance of fact and the audacity of the} 


idea.” 
This is, in the sense in which the statement is in- 
tended, correct, but it is the main business of the man 


of science to ascertain fact, and then to trace the law, 
finally employing a scientific imagination in the de- 
velopment of, not their own ideas, but the idea which | 
is expressed in the fact and the law. In this, science 


is not remiss, and the world is the wiser and the better 
for that caution in formulating opinions without basis | 


of exact knowledge. Opinion can never be substituted | 
for fact, in science. In many fields science has not yet | 
developed the foundation of either fact or law to a| 
sufficient extent to construct the idea, and this is 
peculiarly true in some departments of most exalted 


importance, as, in the present case, in relation to the 
But the brightest minds 
in continually larger 


phenomena of physicait life. 
of the seientifie world are now, 
numbers, turning toward the problems of vital me 
chanism and energy transformation ; and physicist, 
chemist, and biologist, hand in hand with the en- 
gineer, are gradually developing the facts and laws 
and the fundamental idea of this still mysterious 
vital engine. 


DADDY LONGLEGS. 
A. ButLeR, B A., B.Se. 


THE advancing autumn has brought with 
usual visitation of swarms of “daddy longlegs,” and 
it will no doubt be acceptable to the readers of Know- 
ledge if we take the opportunity, while the discom- 
forts of the visitation are still fresh in the mind, of 
setting before them an account of these fragile but 
none the less troublesome insects. The chief cause of 
the inconvenience to which they subject us in their 
adult state is the awkward way in which they tumble 


THE 
By E. 


” 


about, blundering up against us with the tickling sen- | 


sation of buzzing wings and straggling Jegs, or im- 
molating themselves in the gas or lamp flame, and 
startlingly dropping their singed and mutilated bodies 
on to the page which we may “happen to be reading or 
writing, but, as we have had oceasion to remark before, 
it often happens that the most harmful period of an 
insect’'s life is not that which is most prominently be- 
fore human eyes; the greatest damage wrought by an 
insect pest often done in secret, when the ‘real 
Such is 
the case with the insect now before us, for the inconve- 
nience caused during its period of publicity is as noth- 
ing compared with the havoe wrought by it during its 
earlier life of seclusion, when its aspect is so different 
from that of the well known ‘‘daddy” that none who 
were not in the secret would suspect the identity of 
the two insects. 

The “daddy longlegs” 
liaris but one species of a 


is 


with which we are most fami- 
large group, the family 


Tipulidae, and of one very extensive genus in that fami- | 


ly, the ty ‘pies al genus Tipula. Thus the name “ daddy 
longlegs” is, strictly speaking. not a specific designa- 
tion, but a general term, and there are large num- 
bers of insects to which it may be and is equally ap- 
propriately applied. Still, it is no doubt a single 
species which is usually understood by the term—a 
grayish-brown fly, with semi-transparent wings, 
brown nervures of which stand out distinctly on the 
lighter background. The thorax is hoary beneath, and 
the six long legs are brown at the base and blackish 
toward the tip. To this species the name Tipula 
oleracea has been given. The great length and slen- 
derness of legs in these creatures has recalled the cor- 
responding feature in wading birds. and has led to 
“erane flies.” In Frane e 
they are known as “tailors” and ‘ seamstresses.’ 
| The great length of legs is not altogether dispropor- 
tionate ; it finds correlated characters in the other 
parts of the body, and is no doubt of some assistance | 
to the insects in walking in the grassy places that form | 
their principal habitat. 


of the form and structure of our crane fly as will be 
obtained by a close examination, assisted by the use 
of a hand lens of low power. The single pair of 


We may now endeavor to get such an exact notion | 








* The Ascent of Man; Drummend, 


it the! 


the | 


| portionate ‘ly the largest balancer that ‘is to be found 
among British Diptera. And _ this is only one illustra- 
‘tion of the law of correlation of structures, of which 
jmany others may be observed in the same two in- 
|seets. Consider, for ex: imple, the following details of 
|} syinmetry and contrast: in the vigorous ‘and active 
bluebottle we find a stout heavy body, short legs, 
| short, strong wings with large alule, a short, compact 
| head, insignificant balancers, and a body beset with 
stout bristles. In the fragile and weakly crane fly 
| all these points are reversed, and we find a long, slen- 
der, light body, very long legs, long, narrow wings 
| Without alule, a long and tapering head, large and 
conspicuous balancers, and a smooth and bristleless 
body. 
The shape of the thorax, strongly convex and hump- 
backed above, is worthy of notice, as representing in 
jan almost exaggerated degree the general plan of 
| dipterous structure in that part of the body. Re- 
membering that each of the three pairs of legs repre- 
| sents a separate division or segment of the thorax, it 
will be comparatively easy to trace the limits of 
these regions, by following the junctions upward from 
the points of attachment of the legs. It will thus be 
seen that the prothorax, or first region, * reduced to 
very small dimensions, forming no more than a sort 
of collar, just behind the he ad. The metathorax, or 
third division, a much larger mass, will be found be- 
hind; but when we have marked off these two parts, 
there still remains the greater portion of the thoracic 
mass, Which is thus proved to belong to the second 
segment, or mesothorax. If we bearin mind that this 
is the division which, in insects generally, carries the 
fore wings, and that in flies the fore wings are the 
only pair developed, the reason for the great develop- 
ment of this part will be at once evident, for within 


its cavity are stored the muscles that are instrumental 
in working the wings. There is one feature of the 


mesothorax that is specially characteristic of the fam- 
ily we are now considering, a trivial feature no doubt, 
but one which is helpful in distinguishing Tipulide 
from other groups. Across the middle of the upper 
surface runs a V-shaped furrow, which is not to be 
found in other groups of flies, for the rest of the order 
either have a smooth surface here, or if a transverse 
impression is present, it is incomplete, not V-shaped. 
At each side of the thorax will be seen two narrow 
slits, one just above and behind the insertion of the first 
pair of legs, and the other at the base of the balancers. 
These are two of the spiracles, or entrances to the 
breathing tubes, which, as with insects generally, trav- 
erse all parts of the body and convey air to the system 
|at large. 

| The head (Fig. 1) is most peculiar in shape, being 





Fre. 1.-Head of Daddy? 
longlegs. 





prolonged into a sort of beak. The basal part is al- 
most globular, and the compound eyes occupy a large 
part of the surface here. In life they are of a bright 
green color, a very pleasing relief to the somber tints 
of the rest of the body ; unfortunately, however, the 
|color is fleeting, and passes away after death. At the 
end of the beak are two jointed organs, which, when 
not in use, are carried bent back underneath the 
head ; these are the maxillary palpi. The upper part 
lof the head earries the antenne, a pi air of long. jointed 
tapering organs, with circies of delicate bristles at 
the junctions of the joints. The form of the antenne 
decides at once to which of the two great divisions 
of flies the crane fly belongs, viz., the Nemocera, or 
“thread horns.” This, again, is another respect in 
which it differs markedly from the bluebottle and 
other flies of that robust type which have short and 
most oddly shaped antenne. Itis hardly necessary to 
say that no biting jaws exist in the perfect insect. 
No power of biting or piere ing is possessed by it, and 
hence its harmlessness in this stage, whether to man, 
beast or plant. 
| The legs, as already mentioned, are exceedingly long 
and slender, each of the divisions being elongated to 
a considerable extent ; the tarsi, or feet, which are five 
| jointed, with the joints diminishing in length as they 
recede from the body, are even longer than the tibia. 
They are not only long and siender, but also very fra- 
gile and easily broken off, an accident to which the 
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insects are extremely liable, but at the same time one | sarily the ease. Kirby and Spence record an instance! tioned that the spiracles of the larva are reduced to a 


which cannot be regarded as of a serious character, 
for the loss of even half the number of its legs does 
not prevent the insect from going about its business 
as though rothing had happened. Such losses can 
hardly be attended with much pain, and their chief 
influence would no doubt be felt in the difficulties in 
steering during flight, which would follow. Unlike 
crabs and lobsters, the daddy longlegs does not pos- 
sess the power of reproducing a lost limb, nor indeed 
would the power be of any avail if it existed, since the 
insect’s adult life short to allow time for any 
such restored limb to grow. 

The hinder part of the body differs markedly in the 
In the male it blunt and swollen, the 
containing a complex reproductive ap- 
in the female it tapers regularly to a 
This acute tip (Pig. 2) is the 


Is TOO 


two seXer, is 
enlarged part 
paratus; but 
hard and sharp point. 





Fig. 2.—Ovipositor of Daddy longlegs. 
hardest part of the body, and necessarily so, as it has 
to do the hardest work, and indeed the only serious 
work that devolves upon the fully matured insect. It 
coustitutes an egg-laying instrument of superior 
quality, and is composed of four pieces disposed in 
pairs. On the upper side are two long and pointed 
pieces which form the sharp tip, and are used 2s borers, 
mad underneath these is the other pair, considerably 
shorter, broader and blunter, their function being to 
guide the eggs in their passage into the hole prepared 
for them by the pair of borers. The whole apparatus, 
therefore, is something like a combination of an auger 
and a spoon. 
The 

eurved. 


eggs are small, shining black. and slightly 
When they are about to be laid the mother 
insect behaves in a most remarkable manner—in a 
manner, indeed, that might have been thought im- 
possible had it not been actually witnessed. It will be 
remembered that in those animals in which a distinct 
longitudinal axis of the body can be traced—such, for 
example, as vertebrates and arthropods—the almost 
universal position of that axis is horizontal, the chief 
exceptions being man and birds, whose use of only one 
pairof limbs in walking throws their axis into an 
erect or sloping position. So in insects and other arthro- 
pods, as the bipedal arrangement does not exist, one 
naturally expects to find the axis of the body placed 
horizontally when the animal is walking over a level 
surface, and in fact it isa most exceptional cireum- | 
stance that any other disposition should occur. When, 
therotore, it turns out that the female daddy longlegs, 
on its egg-laving expedition, actually struts about on 
its hind legs with its body placed in a perfectly erect 


position (Pig. 3), it will be admitted that we are jus- 
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rid, 3.—Attitude of Female Daddy longlegs, when on 
an egg-laving expedition, 


tified in considering this most extraordinary behavior. 
Considering the structure of the legs, however, it is evi 
dent that the proper balancing of the creature, if it 
had to depend on its hind legs only, would be a some- 
what nice operation, and hence the pointed «abdomen | 
is requisitioned as an auxiliary, and is used as a third 
prop. Most ludicrous is the sight as the insect, rear- | 
ing itself perfectly erect, and flourishing its four front 
legs in the air, goes hobbling along on ite tripod, 
prodding its pointed body into the ground at every | 
step, while the legs bend like springs as it does so. 
Such a sight may often be seen in the proper sonsen| 
on damp grassy spots where the insects are plentiful, | 
and they may be watched with ease, for there is no} 
fear of their shyly retiring from observation, since | 
they are far too intent on their work to notice the 
presence of an intruder. 
When a suitable spot has been found, the ovipositor | 
is plunged into the ground and kept there while sev- 
eral eggs are passed down into the hole. Sometimes, 
however, they are laid among the grass or leafage 
close to the surface of the ground, instead of being 
buried. As many as three hundred eggs may be pro- | 
duced altogether by a single female, but they are not 
all laid in the same spot, and it is difficult to say what 
determines the number to be included in a single set, 
unless it be the proportionate abundance of food 
The different groups, however, are often laid tolerably 
close together, and in bad visitations this is neces- 


| 





in which the immense number of two hundred and 
ten grubs were found in a square foot of turf during | 
a terrible plague of them in Holderness in the year 

From the black eggs are hatehed thick. gravish, 
footless grubs, with an extreniely tough skin. They} 
are generally known to gardeners as * leather jackets,” 
or simply as “the grub.” They are soft and flexible, 
but so tough that it is difficult to damage them by 
any means short of absolutely cutting the body in two, 
or tearing it to pieces. This feature they possess in 
eommon with another subterranean grub, which the 
reader will be careful not to confound with the “ leath- 
er jacket,” viz., the celebrated wireworm, or grub of 
skipjack beetles; this creature differs in being thin, 
hard, inflexible and of a yellow color. Though the 


|*leather jacket’s” head is large, it is not generally 


seen, as it is almost entirely embedded in the follow- 
ing segment. It is furnished with powerful jaws which 
are forked at the tip. The entrances to the breathing 
tubes are reduced to two openings placed at the tail 
end of the body; here are also some pointed hooks, 
which, like the head, are usually withdrawn within 
the adjoining segment when not in use. They are of 
assistance when the grub works its way through the 
soil 

This wretched grub is subterranean in habits, and 
if it does chance to come to the surface, it is only in 
the night time, or under the shelter of some friendly 
stone or pile of dead leaves. Its business underground 
is to devour the roots of plants, and this business it | 
discharges most effectually. It possibly does damage 
also by loosening the soil round the roots as it works 
its way about. Its diet certainly seems to suit it well, | 
for it is usually found in a very fat and flourishing} 
condition, Its principal food appears to be the roots | 
of grasses, but it is by no means confined to these. I) 
have found it very destructive to certain garden 
plants, especially to blue lobelias used as an edging. | 
Shortly after the young seedlings have been bedded 
out, they begin to look unhealthy and droop and 
wither 

Frequently also the previously erect stems fall into a 
sloping position and wither away. On removing the 
soil from the base of the plant to investigate the cause 
of its drooping condition, a fat “leather jacket” is 
found in the center, just where the rootlets ought to 
be; the tendere. portions of these have all disappear- 
ed and only the tougher and older parts are left, 
while many of the stems are seen to be gnawed round 
or cut completely through at the base, thus explain- 
ing their prostrate position and withered appearance. 
In such eases, unfortunately, one does not discover 
the enemy till the mischief has been done, and it is 
too late to save the plant. Of course, such damage is 
the more likely to occur where the bed is bordered by| 
a grass plot. 

This destructive work is carried on by the grubs 
more or less continuously during the summer months, 
from May to July, and sometimes they may be found | 
at work even as early as February. During this time, 
far more than what is actually devoured is caused to 
perish through the removal of the roots. Bat it is 
only fair to remark that some slight plea of defense 
may be advanced, which will perhaps serve to take the 
edge off the charge of wholesale destructiveness which 
must otherwise be made. In eating the roots, the 
grubs inevitably swallow a good deal of earth, and, 
in faet, to such an extent is this the case, that so care- 
ful an observer as Reaumur thought they lived upon 
this rather than upon roots; hence they may perform 
to some slight extent a service similar to that carried 
out by worms, in the passing of earth through their 
bodies. 

Toward the end of summer the grub becomes a 
chrysalis while still buried in the soil. It now appears 
as a long, brown, narrow object. which shows indica- 
tions of the parts of the future fly. The legs are pres- 
ent, but bent up at what will ultimately be their 
joints, in three parts, which lie parallel to one another 
on the under side of the head and thorax. The thigh | 
points toward the tail, then the shank is bent back 
upon this, and finally the tarsus or foot points again 
in the direction of the tail. By this arrangement all 
the tarsi are made to lie on the outer side and to ter | 
minate at about the same level. Of course, these legs, | 
being inclosed within the membranous skin of the pu- 
pa, are quite useless for purposes of locomotion. 

When the fly is fully formed and ready to make its| 
appearance in the air, the chrysalis works itself up 
through the soil to the surface by means of certain 
spines on the abdomen, which point outward and| 
slightly backward. Using these somewhat as climb- 
ing irons and props, it works its way upward, step by 
step, until all the fore part of the body is above 
ground. Its legs are now free from the soil, and when 
drawn out of theirsheath, after the splitting of the skin, | 
can be used to assist in extricating the body. But in| 
order to give purchase to the strugyzling insect in its 
endeavors to get free from its case, the lower part of 
the chrysalis remains embedded in the ground, and 
the body is withdrawn from the shell, which is left pro- 
jecting half way out of the soil (Fig. 4). These empty 





Fig. 4.—Pupa of Daddy longlegs, with upper part 
projecting above ground. 


cases may often be seen at the right season still stand- 
ing upright in the holes as silent witnesses to past 
resurrections. The newly extricated fly is at first soft, 
but soon hardens by exposure to the air, and proceeds 
to its appointed task—the perpetuation of its kind. 


| difference to their numbers. 





The breathing arrangements of the pupa are as pe- 
culiar as those of the larva. We have already men- 


single pair, which are to be found on the last segment 
ef the body. Similarly, the pupa has but two, but 
these are at the opposite extremity—a very desirable 
arrangement, as this is the part that is uppermost, and 
therefore nearest the air, when the insect works its 
way to the surface. They form two horn like promi- 
nences, which project considerably from the head. 
Thus, in the daddy longlegs, the same restriction and 
reversal of respiratory structure takes place as in the 
aquatic larva and pupa of the common gnat. 

As these insects are so destructive, an important 
question arises as to the best means of reducing their 
numbers and checking their ravages. As damp soils, 
with plenty of loose, straggling vegetation, a 
grasses, are particularly favorable to their multipliea- 
tion, it is evident that drainage and the clearance of 
weeds are two of the most important means of preven- 
tion. Untidy, shady corners often harbor scores of spe- 
cimens, while on open, cleared spaces in the inmmediate 
vicinity they may be sought for in vain, The larger 
insectivorous birds are certainly of great service in 
clearing the soil of the * grub;” indeed, according to the 
belief of Mr. Verrall, the English dipterologist, rooks 
are by far the best remedy. But perhaps we cannot 
do better than refer those who are practically inter- 
ested in the matter to Miss E. A. Ormerod’s ** Manual 
of Injurious Insects.” where they will find variety 


|enough to make a choice rather embarrassing, since 


most of the remedies suggested have been found use- 
ful on oceasion. 

But we must caution our readers against putting too 
much faith in specific remedies, or expecting too much 
of them, since it is extremely difficult, if not impossi- 
ble, to obtain an “infallible cure” for insect depreda- 
tions of any kind. The circumstances of each differ- 
ent visitation, even of the same insect, often vary con- 
siderably, and what would be efficacious in one in- 
stance might altogether fail in another. Again, just 
as the satisfactory working of a small model of ma- 


'¢chinery is by no means always a guarantee that the 
| same thing would work well on a larger seale, so insee- 


ticides that may be perfectly efficacious and very rapid 
in action when administered direct in the laboratory 
to an individual specimen may fail altogether when 
the attempt is made to apply them promiscuously, 
and on such a seale as would be necessary in a large 
field, to say nothing of the great expense often in- 
volved in attacking such large areas. Of this princi- 
ple, indeed, Miss Ormerod gives some remarkable il- 
lustrations in the book above referred to, appending 
to them the following pertinent remarks: ‘* The above 
experiments are of much value by showing how little 
these remedies can be depended on, some of which 


| have often been tried, and time, valuable for checking 


the attack at the beginning, thereby lost. It will be 
observed that the application that caused the most 
rapid destruction of life experimentally failed to have 
any decided effect on the grubs in the ground, even 
when applied at a strength which, without the great- 
est care in using, would be destructive to the crop.” 

Probably natural agencies are, after all, the best to 
depend upon; but even in this category there are sev- 
eral that might have been thought available, but yet 
fail through the hardiness of the grub. For example, 
frost, which kills many insects, has little effect upon 
the hardy “leather jacket.” They may be frozen hard 
and stiff. and yet recover on being thawed. and pro- 
eeed about their business as usual. In some experi- 
ments carried out for Miss Ormerod, at Kew, specimens 
were exposed to an artificial cold of —10 F., or 42 de- 
grees below freezing point, and some were found to 
resist even this extremely low temperature, though 
most of them died. Therefore, evidentiy the frost of 
an ordinary winter cannot be expected to make much 
Again, it was found that 
grubs which had remained immersed in water for 
fiftv-eight hours, and looked quite lifeless, recovered 
on being restored to the air, though an immersion 
twice as long proved fatal. Hence floods, to be effectual 
in killing the grubs, must be of long continuance, and 
there must be no means of escape to drier quarters. 
Drought appears, however, to be much more reliable as 
a destroying agency.—Knowledge. 





SOCIAL INSECTS AND EVOLUTION.* 
By Professor C. V. RILEY. 


EXPERIMENT and discussion on the question as to 
whether acquired characters are transmitted or not 
through heredity have of late been largely based upon 
the economies of insects, and especially of the social 
species. The author gives a summary of what is known 
of the habits and economies of bees, wasps, ants and 
termites, especially as to the development of the 
young. He points out that the origin of neuters, with 
their diversified forms, in these social insects, has been 
considered one of the greatest difficulties which the 


| theory of natural selection has had to contend with. 


Weismann, in urging his own particular theories to 
account for the variations which organisms have un- 
dergone, insists, and has, within the last year, in his 
controversy with Herbert Spencer, emphasized his be- 
lief that these neuter insects absolutely preclude the 
idea of the transmission of acquired characters. The 
author believes, on the contrary, and endeavors to 
show, that while these neuters among social insects, 
with their varied structures and habits, do, indeed, 
offer serious obstacles to the theory of natural selec- 
tion as an all-sufficient theory to explain the phenom- 
ena, these are nevertheless perfectly explicable upon 
the general principles that have governed the modifi- 
eation of organisms, among which natural selection 
plays an important but limited part. 

Among the social Hymenoptera, where, as in the 
bees and wasps, the larva is nursed and brought up 
in a definite cell or cradle, the three casts of male (or 
drone), fertile female (or queen) and neuter (or worker) 
are quite definitely fixed and separated. The differ- 
ences between the worker and the queen are, how- 
ever, solely due to the treatment of the larvae, and are 
consequently under control of the colony. The same 
larva, according to treatment and nurture, may pro- 
duce either a perfect queen or a worker, between 
which the differences as to size, structure, external and 
interna! orgazization and length of life are very great 





* Abstract of a paper read before the British Association for the Advance- 
ment of Science, Oxford, Angust 13, 1894. 
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his is absolutely and definitely proved for the bees, | dividual during its lifetime develops all that is poten- | Work on afruit farm is a very varied and a great 
and is doubtless equally true, though with less abso-| tial in the germ seems to him more philosophic than | part of it Gone with borses. The usual hours when 


lute proof, of the wasps, in which the same three casts 
of male, female and neuter obtain in some species, 
while in others the neuters are replaced by partheno- 
genetic or unimpregnated females, normally capable 
of reproducing. 

In the ants, where the larva is not confined to a 
definite cradle, and where there are, in the more typical 
species, two casts of neuters, viz., soldiers and workers, 
the variation between the different casts is greater, 
and there is also more variation in the individuals 
composing the different casts; but the evidence all 
points to the fact that these different individuals are 
also the result of food and nurture, very mueh as with 
the bees and wasps. 

In the three families of social Hymenoptera above 
mentioned, the young are maggot-like and absolutely 
helpless and dependent on the nurses. In the termites, 
which belong to a different order (Platyptera), much 
older in time, according to the paleontological record 
—an order in which the young are born in the image 
of the parent, and are more or less independent from 
birth—one would expect to find larval nurture and 
environment less potent in influencing ultimate strue- 
ture. Yet all the facts known, and particularly the 
late most painstaking observations and experiments 
of Grassi, prove conclusively that here, also, the young 
are dependent upon the nurses, and, more remarkable 
still, may be diverted, according to the food and treat- 
ment given; to any of the four casts which character- 
ize the typical fermite colony, there being, in addition 
to the male and female, two kinds of neuters, viz., 
soldiers and workers, as in the true ants. In the first 
larval stage. or when first hatched, the individuals are, 
to all appearances, absolutely alike, and each possesses 
the potentiality of beeoming either a worker, or a sol- 
dier, or a perfect sexed individual. Nay, further, the 
pupe, or nymphs, may be diverted into reproductive 
forms which never acquire wings, and which are call- 
ed supplementary queens and kings; and even larve 
may be so diverted into reproductive forms with no 
further external structural development, when they 
become complementary or neotinie kings and queens. 

The steps in the development from the simpler to 
the more special structures and attributes belonging 
to the species with the most perfect social organiza- 
tion may be traced in the different species and genera 
of their respective families in all social insects of the 
present day. The amount of variation is often great 
in the ants and termites, where the environment is 
less fixed than in the bees and wasps, and this variation, 
among termites, is particularly manifest in the eeono- 
my of the same species as exemplified in Eutermes, 
which the author has studied in the West Indies and 
in whieh the number of queens varies from one to nine 
or more. It is not generally known, but it is a fact, 
that existing termites (using the term in the broader 
sense,so as to include several genera) exemplify all the 
steps in development from species which are active in 
broad daylight (the neuters having faceted eyes and 
dark integument and, so far as is known, no definite 
nest or termitary) tothe more xpecialized species in 
which the economy and division of labor are most per- 
fect, and in which the neuters and soldiers are blind 
and always work in the dark and build elaborate 
structures. Further, the neuters in termites are truly 
without sex or are modified individuals which might 
have produced either sex, while in the Hymenoptera 
they are invariably modified females. 

In so far as these different forms of neuter insects de 
pend for their development on the food and treatment 
given by the nurses, they are outside the domain of 
natural selection. The author believes, however, that 
there is a potential inherited tendency in the young 
larva to develop in the various directions that have 
been fixed for each species in its past development, as 
he cannot believe, e. g., that young larve taken from 
one species of termites, and brought up under the care 
of the nurses of any other species, can be diverted to 
the forms peculiar to this last. There is a possibility, 
since the food of these young in the social insects con- 
sists largely of secretions from the nurses, that these 
secretions nay so influence the changes as to confine 
them to the specific forms of its own species, regardless 
of the parentage of the young. That there can be 
any such powerful influence of nurture that would 
neutralize and overcome the inherited tendencies of 
species is, however, extremely improbable ; its bare 
possibility opens up a most interesting field for experi- 
ment, which is easily made and doubtless soon will be 
made. 

The author believes, with Darwin, that the varia- 
tions in social insects have been guided by natural 
selection among colonies, but that there has also been 
what he ealls social selection among individuals. 
Competition has been between colonies rather than 
individuals, and those colonies which have aequired, 
through heredity, the habit of producing. from one or 
more fertile females, the different casts characteristic 
of the species, have, in course of time, survived. He 
believes, however, that this colony selection, as well 
as the social selection among individuals, has been not 
only along lines that were and are useful to the spe- 
cies, bat along lines of secondary utility, and even 
aloug lines which are purely fortuitous and still most 
variable and unfixed, 

Finally, as between Weismann’s views and those 
held by Darwin himself, the author feels that the facts 
furnished by the social inseets strongly favor the 
transmission, through heredity, of acquired characters, 
both psyehie and structural, but that they also re- 
quire other factors besides that of natural selection to 
explain them. 

The trouble with all theories of reproduction and 
heredity based solely on embryologic and microscopic 
methods is, that the essenee, the life principle, the 
potential factors, must always escape such wethods. 
Any theory that will hold must cover the psychical as 
well as the physical facts —the total of well estab- 
lished experience ; and this truth was recognized by 
Darwin in framing his tentative theory of pangenesis. 


We are all in these matters simply discussing pro-| 


cesses, and the author believes that too much has 
been made of the cell theory, the cell being but the 
medium through which assimilation. growth, organiza- 
tion, regeneration, and reproduction are effected by 
the ultimate elements and the inherited potential 
forees, cali them what we may. The idea that the in- 





the idea that the germ originates, at a specific moment 

|of time, the tendency to all that develops in the indi- | 
|vidual. It may be a perfectly correct conception, to | 
/use Weismann’s language, that the primary constitu- | 
{ents for the characters of the different forms of social 
insects are included in the egg and that a particular 
form of stimulus decides as to which group shall 
undergo development ; but it is difficult to believe, in 
the light of the facts concerning social msects, that 
the different kinds of ids and determinants which are 
thus conceived to characterize the germ have not been 
impressed upon it as a consequence of the characters, 
both acquired and eunqeninal, of the parents. 

The paper finally calls attention to the significant 
fact that, just as in man, among mammalia, the higher 
intellectual development and social organization are 
found correlated with the longest period of dependent 
infancy. That this helpless infancy has been, in fact, 
a prime influence in the development, through family, 
clan, tribe, and state, of our highest organization and 
civilization ; so in the insect world we find the same 
correlation between the highest intelligence and de- 
pendent infancy, and are justified in concluding that 
the latter is, in the cumel insects as in man, in the 
same way a prime cause of the high organization and 
division of labor so characteristic of them. 











(From THE NINETEENTH CENTURY.] 
FRUIT RANCHING IN SOUTHERN 
CALIFORNIA. | 

By AN ENGLISHMAN. 


THINKING there may be many other young men situ- 
ated as I wasa year and a half ago, I venture to give 
my experience, in the hope that it may be of some lit- | 
tle use. 

Two years ago last spring I was brewer in a Lon- 
don brewery, and while there was taken ill with a bad 
attack of pleurisy and pneumonia, and on my recov- 
ery, the doctors strongly advising against my remain- 
ing in town, found myself with nothing to do. After 
spending some months at home, trying to get another 
berth, I noticed a letter in t e Field from a farmer in 
Canada, which first turned my thoughts to emigra- 
tion; my father, knowing a gentleman who had 
nephews somewhere in America, made inquiries of 
him, and found that they were doing very well fruit 
farming in California, also that an Englishman own- 
ing a large fruit ranch about ten miles from this place 
was then in London. 

Hearing this, 1 went up and saw Mr. H——,the above- 
mentioned gentleman, who gave such a glowing ac- | 
count of colonial life that I settled to go out and pros- 
pect; so, as he was returning shortly, we made ar- 
rangements to travel together. 

We left England in February, 1893, and came straight 
through to his ranch at El Toro. 1 was much struck 
by the various changes of climate we passed through 
on the journey. 

When we left Chicago there was a severe snow storm 
raging, and we could hardly keep warm enough, but 
after a day or two’s run it was just the reverse, and we | 
spent a good deal of time on the platform at the end 
of the ear. They are very free and easy out here, and 
don’t mind what vou do on the train as regards riding 
on the platforms and getting on and off while in mo- 
tion, very different from the order of things in Eng- 
land. 

[ expect nearly every one knows that all trains out 
here are vestibuled, and one can walk from one end to 
the other. 

The cost of the journey from England to Los An- 
geles or San Diego, for first-class accommodation the 
whole way. including food, sleeping berth on the train, 
cab fares, tips, ete., amounts to about £45, 

A through ticket from New York on can be got at. 
Cook’s, London, but they don’t book sleeping berths ; 


|however, if required, their agents meet you on the 


boat at the wharf at New York, also at Chieago, and 
get you your berth and see to checking your lug- 
gage through; there is no bother about looking after 
vour things, as they are checked through to their des- 
tination. One hundred and fifty pounds weight is the 
limit on the ears, and overweight is charged at high 
rates. Itis a good thing to have as little as possible 
to carry with you, as there is not much accommoda- 
tion in the Pullmans for packages. Mr. H—— and I 
had eleven between us, and lots of bother they caused, 
till we tipped the porter to stow them away in his 
private cupboards. 

We came by the Pennsylvania Railroad from New 
York to Chicago, and thence by the Sante Fe route, 


| the most direct, and which runs a daily through train | 


from Chieago to San Diego, California. It is a twenty- 
six hours’ trip from New York to Chicago, and four 
nights and three and a half days from there to San 
Diego. Part of the way they run dining cars, and 
after that have stops at suitable times for meals. It 
is advisable, though, to have some light provisions 
with you, as oceasionally they are delayed for a few 
hours between stations by breakdowns or washouts. 
That happened to us. A freight train ran off the track 
ahead of us, delaying us five hours; fortunately we 


|had some food, and joining with another party in the 


ear had quite a jolly pienic. 

It is well, if one gets out to stroll about at any stop- 
ping place, to keep a close watch on the train, as there 
isno guard to come round shutting doors, ete.; the 
conductors just call out, * All aboard !" and off they 
go. The journey, on the whole, is uninteresting, most- 
ly through deserts. though there are some interesting 
features, Indian villages, crossing the Rockies and the 
Canon Diablo, a gulch about three hundred feet deep, | 
a quarter of a mile wide, extending nearly eighty 
mniles. 

I had asked Mr. H—— what would be my best plan on 


| arrival, and he most kindly offered me work at regular 


wages while I was looking about, which offer I gladly 
accepted. 

Just at first I found the hours from sun-up to sun-| 
down rather long and trying, especially as we were 
*baching,” viz.. doing all our own cooking and house- | 
work, quite a new experience to me, and rather inter- 
esting, though I soon got tired of it; but they told me 
to go easy at first, and after a few days the time seem- 


| 
ed to fly. | 


working by the month are from sun-up to sundown— 
that is, you are supposed to get your breakfast and 
have your team ready to start work as soon as it is 
light enough during the winter, and finish up, having 


, allchores done (feeding horses, cleaning stables, te.) by 


6 o'clock P.M. In summer you start about 6:30; when 
working by the day you start at 7 A. M., and quit at 
6 P. M.; wages by the day are 6s., and by the month 
about £8. Of course, when you are working on your 
own ranch you please yourself about the hours. 
usually get up at 7o’clock and breakfast at 8, unless 
plowing or doing anything particular. 

After working on Mr. H——’s ranch a few months 
and having looked around the neighboring country 
well, Lcame to the conclusion that [ liked El Toro 
better than any other place having the same advant 
ages, so I bought twenty acres of land and started fruit 
farming. 

I got my house and barn built by contract. We are 
very well situated here in that way, as an English resi- 
dent in this valley has built several of the largest 


| houses by contract and has given entire satisfaction. 


El! Toro is very prettily situated, surrounded on three 
sides by bills on the main line of the Sante Fe route, 
about half way between Los Angeles and San Diego, 
two and a half hours by rail from either, and about 
half an hour from Santa Ana, a very rising little 


| town. 


There are one freight and two passenger trains each 
way daily; so access to the neighboring towns is easy. 
There is a daily mail here, but we have to fetch our 
own letters, as there is no delivery. 

The valley lies pretty high, and on a clear winter's 
day a big range of mountains about 150 miles away 
ean be seen. It is very pleasant, and at first seemed 
very strange to me, to sit out of doors in the sun dur- 
ing the winter, and see the hills around covered with 
snow. 

We are about six miles from the Pacific, where there 
is quite a little village, cottages owned by people of 
the neighboring towns; and during the season Lajuna 
is quite gay ; parties often go down there from here 
for bathing. There is a daily stage service between 
El Toro and the beach, and usually one can hire a 
furnished cottage there for £2amonth. When I first 
arrived here there was one hotel, a grocery store, the 
houses owned by Englishmen, and a few small fruit 
ranches ; since then there have been built three more 
houses for English families, and several smaller ones 
for American ranchers ; a butcher's, a barber's, another 
general grocery store, a blacksmith’s shop, a large 
warehouse, and a lumber yard Tia\’ aisu bec™ estab- 
lished. 

There isa nice little English church, and we have 
service every Sunday evening. At present Captain 
H—-~, one of our English residents, acts as lay ‘reader, 
but we hope soon to have a clergyman ; there is rather 
a difficulty in arranging it, as this place is not large 
enough to wholly support one, and the other English 
churehes in the neighborhood are rather far away, 
Tustin, the nearest, being twelve miles. 

There is also a very decent middle class free school, 
with an average attendance of thirty. 

At present there are six English families resident 
here, and several bachelors. We have a good lawn 
tennis club, and have started cricket. We can just 
muster an eleven, so with the shooting (there are 
plenty of quail and rabbits up in the hills and several 
places for duck quite near) there is always something 
going on. 

The climate here is lovely : no rain during the latter 
part of spring and the whole summer; beautifully mild 
winters, though this year we have had it colder than 
any of the old Californians can remember: several 
times the thermometer has reached freezing point, 
which is most unusual. Generally during the day 
while the sun is upit is warm enough to sit out of 
doors, but gets quite chilly toward evening. The 
sulnmers are moderately hot, but then again the nights 
are cool, and it is very seldom one cannot sleep under 
blankets. 

Most days there is a gentle breeze blowing bet ween 
10 o'clock A. M. and 4:30 P. M. We get lots of mists 
during the night time, but they disappear as soon as 
the sun gets up. 

I worked out of doors all last summer and never 
found it unpleasantly hot, except through the hot 
winds from the desert, which are horrible while they 
last, generally three days; we only had one bad and 
two slight ones last year. Down here they go by the 
name of the Santa Ana winds, but in Santa Ana 
they pass the compliment on to the next town, and 
‘all them Riverside winds. 

Houses are not very expensive to build ; a good house 
of two bed rooms, dressing room, bath room, and 
screened in scullery, dining room and servants’ bed 
room, 10 foot veranda on three sides, hot and eold 
water laid on, finished in best style, plastered and 
painted throughout, costs about £400. Bachelors as a 
rule build a two-roomed house finished inside with 
ceiling, costing £40 to £50. Nearly all the country 
houses in this locality are built entirely of wood, one 
story high and raised a little off the ground. Then 
there is a tank house—the tank is nearly always out- 
side—which costs [about £49, that is for one finished 
up with twosmal!l rooms one above the other. An open 
one costs very much less. The barn, stables, carriage 
house, and saddle room are as a rule all under one 
roof. A barn 20 x 30, main floor, five stables, 5 x 14, 
harness room. 5 X 14, a buggy shed, 14 x 30, costs £80. 

Many people have their barns open at the ends, but 
it pays to have a good tight one on account of the 
mists. 

Water in this country is struck at from 16 to 20 feet ; 
in my own case we reached water at 17 feet and went 
down 7 feet further, and now I cannot pump the well 
(4 feet square) dry, running the pump with a gasoline 
engine and throwing a one-inch stream. 

The majority of ranchers use a windmill to drive 
the pump, but with an engine one is sure of the house 
supply, and if you have a good well you can doa lot 
of irrigating for vegetables, ete. The engines are ex- 
ceedingly easy to run, and very economical, costing 
about 1s. 3d. per day of ten hours, and after starting 
them up you can leave them entirely for two or three 
hours at a time. Athree horse power costs £60, I 
have one, and also a barley crusher, which is a very 
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as the nearest mill is at Santa Ana, | 


good investment, 
and I get a lot of crushing to do for 


fifteen miles away 
my neighbors 

A 1,200 gallon wooden water tank costs 
are a little Well digging can 
tracted for at 4s. a foot, four feet square, 
struck, and then by the day, the man down the 
getting 10s, per day and the others ordinary wages 

Fencing very cheap; [had 760 yards of fencing 
two wires, posts thirty feet apart, and it cost 
altogether £7. 

A good working or driving team of two horses can 
be had for fifty or sixty pounds, They always mes 
ure horses by weight in California, hands are unknown ; 
saddle ponies about £10 apiece; a fresh 
mileh cow fetches £10, hens 24s. per dozen, and young 
pigs 10s, to £1 each, 

There good 


Iron ones 
a rule be con- 
till water is 
well 


£5, 


dearer. as 


done 


is- 


cost good 


land about here now, 
and land suitable for fruit growing costs £20 peracre 
in Bl’ that ibout the usual price for fruit land 
except near towns, or where it is under an irrigating 
ditch, where it ges from £20 to £40 

The land in our valley is especially adapted to fruit 
growing, as it so level that the rain does not run 
off at all, and owing to the loamy quality of the soil 
readily sinks in; for the same reason it is easily kept 
well cultivated, so as to get the full benefit of all the 
moisture 

Most of the here show 
of rich loamy ind the buyers 
marked on the fine quality and size 
here. 

The best-sized ranch for one man is between twenty 
and thirty That gives one plenty to do without 
having to slave It advisable when choosing your 
land to try to get a little rise to build on, and so get 
the benefit of allthe breezes. I was very lucky in that 
respect the hill rises gradually from the road about 
250 yards away, and then drops suddenly built 
the house on the top, and had the barn down behind, 
quite out of the way, and we look clear over it from 
the house. Land for vrain can be rented fora quarter 
or a fifth of the erop, or 4s, to 8s. per acre, depending 
on the quality ; this year there will be about 7,000 acres 
in grain around here. 

The usual feed for horses is barley, hay and rolled 
barley ; the hay illowed to head out about three- 
quarters, and is then cut, left on the ground two or three 
days, then bunched with a rake, and is ready for 
The price of g baled hay this year per 
about a fair average 

There is a very good market for ordinary farm pro- 
duee, such as « butter, etc., though just at present 
prices are very low ; egg per dozen, and butter 8d, 
per Ib.; young chickens are worth about Is. each, and 
hogs 2'éd. per Ib. live weight. 

I should think the best plan for any one meditating 
settling in Californi i would be to get into correspond 
with some one out here before leaving England, 
arriving he would have somewhere to go to 
find out the best means of getting about and seeing 
the country before purchasing. It is best to go either 
as a pupil (premiums need not be paid, as many ranch- 
are very glad to take a pupil and board him and 
teach him allthey can in return for his work, though if 
you do pay a small premium vou don’t have to rough 
it so much nor work so hard), to stay ona ranch, 
where you can get a good insight into the work and 
general management before starting ranching. 

At present in El Toro there are about 300 
out in fruit, about half planted this year. Mr. D 
W set out 100 acres in orchard five vears ago this 
spring in this vallev, proving by the manner in which 
the trees have grown that they would thrive and vield 
fruit without irrigation 

The general method of 
and get the ground tho 
adepth of three or four 

then 
and harrow 
— ice 


is no rovernment 


loro Is 


ran 


a depth of sixteen feet 
all re- 
vrown 


wells 
soil, season 


the fruit 


last 


of 


ACTS, 


so | 


Is 


use 
ton, 


Q- 
ood is Bs. 


ence 
then on 


eTs 
orelse 


set 


acres 


is to plow deep 
roughly broken up and fine to 
inches before se ttingg out any 

rehard planted to culti 
sufficiently to keep weeds down and 
ind fine, which prevents evaporation 

The are a great many cultivators and harrows 
espe sially designed for orchard work, most of them 
riding tools, and drawn by two horses. The majority 
of fruit growers plow their orchards at least 
year, though I know an orehard which has done 
and has not been plowed for two years. Where fruit 
will grow without irrigation there is a great saving of 
labor, as every time you use water you must cultivate 
the land before it gets dried out and baked by the sun. 

The greater parts of the orchards here are set to 
prunes and apricots; both bear a fair crop at four and 
ahalf ye: apricots rather the larger of the two, 
Both fruits are dried, ‘an held if prices ar re low 
| pto the present there has been no difficulty In get- 
ting help locally to handle the crops, and as more trees 
come into bearing we shall always be able get help 
from the neighboring towns to help us out Before 
the crops are buvers and commission agents 
round, but of course with dried fruits there * no 
‘ularhurry. Thedrying is very interesting work; 
are cut in half and pitted, then spread on 
trays, put in the sulphur house for a few hours to 
bleach, and after that left in the sun till sufficiently 
dry. Well canned fruit is almost transparent. 

Prunes are dipped into boiling water and lie for a 
minute or two allow the 
of the fruit to « in the 
the same way 


cultivation 


issoon as the 


trees, 
vate 
the 


loose 


once a 
well 


irs, 


SO ¢ be 


to 


picked, 
come 
parti 
apricots 


inside 
sun in 


skin aad 
then spread 
are, 


to crack the 
Iry, and 
as the apricots 
On four and a half acres of 4's 
enty to the aere) in El Toro last year the owner 
got nearly twenty-four tons of ripe fruit, whieh dried 
out to about four tons. When trees are older the 
shrinkayg as the first year the fruit is borne on 
the old wood does not get enough sun to give the 
best results 

They were harvested last July and 
August, and it. October dried apricots were selling 
free on board the ears at shipping point for 54d. per 
pound, cash business. In December and now these 
same are worth 5'5d, to 6'4d. per pound, aecording to 
quality, and may possibly advance another 44d. before 
the new crop comes in, 
The of handli: pa 
sulphuring, sorting and 
pound on the dried weight. 
ularly the fruit ripens. Sacks 
pounds cost ! Prunes 
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| most conservative paper on the coast, 





} 
season about eighty tons of fruit off ninety acres, a 
hundred trees to the acre, which dried out to about 
twenty-six tons. This crop from the trees into sacks costs 
about ‘4d. per pound to handle, and on a large scale 
can be contracted for at a slightly lower rate. Prunes 
now are 2d. per pound, that is the sinall size, eighty or 
ninety to the pound ; fifty to sixty to the pound are 
worth in Chicago 3d. to 3°4d., and larger ones, forty 
to fifty to the pound, 4d. to 444d. 

All these quotations of prices are taken from the 

the Californian 

Fruit Trade Review for February 17, 1894, and the 
present vear is acknowledged by all to be one of fright- 
ful depression. In the same number of the Review an 
instance is cited of a Mr. having got fifty-five 
tons of apricots and forty-seven tons of prunes, each 
off five acres, the trees grown and in full bearing. The 
other instance I can vouch for, as they came under my 
personal experience. Details of other fruit crops I 
cannot give, as there are no other sorts of trees bear- 
ing here, except home orchards. 

The cost of the different trees varies considerably 
from year to vear, but there a downward tendeney. 
This year oranges and lemons four to five feet high, 
strong well-grown trees, were 151. per 100. Apples, pears, 
peaches, nectarines, almonds. figs, ete., 21. Apricots, 
21. 10s., and prunes Il. 15s. per 100. Grapes grow very 
well and bear largely here out ef doors, Semi-tropical 
fruit and ornament: " trees also thrive ; there are a few 
n which dates and bananas have | 


is 


instances close here 
ripened their crops 
The necessary tools for a fruit ranch do not amount 
to a great cost One needs a 12-inch plow, 21. 8 an 
8-inch one for getting near the trees with one horse, 
ll. 12s.: a cultivator, about 11L: a harrow (the Acme 
harrow is the best, as it crushes up all clods), 71, or a 
drag harrow, 41.; wagon, 201.; and shovels, picks, hoes, 
ete. If you plant corn between the trees, you need 
sinall cultivator, 21. 
Carriages are very cheap ; 
vv for 301, and a cart, a 


vou can get a very nice 
bug; little two-wheeled affair, 
useful for breaking horses in, for 41. Harness is also 
cheap; good buggy harness for a single horse, 6]. to 81., 
work harness, 8l. per double set. 

English saddles are very difficult to get hold of, and 
the Mexican saddles are uncomfortable for any one 
used to the English ones ; it is all balance riding, the 
stirrups are straight below you, so have to be long 
with the leg straight; thev are very heavy, weighing 
about forty pounds, witha high peak in front and 
behind. 

Poison is quite an item at starting, as the country is 
overrun with ground squirrels, whieh are death on 
corn, trees, ete., but atter you once get them killed off, 
they are very little trouble to keep down. There are 
oceasionally rattlesnakes met with, and lots of taran- | 
tulas, large poisonous spiders; they clain: that the 
latter will come at you, and can jump a foot or two, | 
but all I have seen I have tested with a stick, and | 
have never come across a jumper; the bite is supposed 
to be as poisonous as a rattlesnake’s, bu I have never 
heard of any one round here being bitten, and there | 
are a good many about, so perhaps they are not as bad 
as painted. . 

No particular outfit is necessary for this part of Cali 
fornia. English summer underclothes are quite enough 
for winter. and flannel shirts for working in. 
The usual working costume is flannel or ealico shirt, 
blue jean trousers. “‘copper riveted spring bottom 
pants,” 5s. a pair. Boots are cheap, but cloth clothes 
are very dear, and are subject to a highduty. A friend 
of mine had two suits sent out a few months ago, and 
had to pay 3l. duty on thein, so it is as well to bring a 
good stock. 

The roads, except the county ones, are decidedly 
bad ; they are simply earth, so after the rain, cut out 
verv much. The main roads are kept in a little better 
order, but none of them are anything to brag about. 
Still, the buggies are very easy riding, and one soon 
gets used to the buinps, though at first I often used to 
think of our smooth English bighways. One advan 
tage of these roads is that they are never rendered 
almost impassable through mending. 

The cost of living in the country out here eonsid 
erably less than in England, especially leaving out the 
question of servants, or help, as it is called here. 

While we were baching when I first came out, 
bills used to come to about 30s month apiee then 
we had butter, milk and free. Working on a} 
ranch and paving for your board, the usual charge is 
il. 15s. per month. At most of the country hotels you 
‘an get a room and good board for 1 a week. Sinee 
I started housekeeping, four adults in family, I find 
our meat bill has averaged 21. per month (beef is from 
5d. to 7d., and mutton 4d. to 6d. per Ib.), and groceries 
about 61. per month: eggs, butter and milk off the 
ranch. We bake our own bread, as is the custom, so} 
the baker's bill is included in groceries. A Chinaman 
comes round twice a week with vegetables, which are 
very cheap, and oceasionally we get fresh fish brought | 
up from the beach. 

It pays to wash all clothes but house linen at home, 
as the prices charged are pretty stiff, but house linen 
is cheap. 

Cotton 2g 
England 
Furniture is cheap ; 
the English, and usually 


some 


Is 


rs 


oods are about the same price to buy as in 

Woolen goods are dearer and not so good. 
most of it is lighter in style than | 
made of light oak; a solid | 
good bedroom suite, of double bed, washstand and 
dressing table, from 7l. to 10L, light oak well 
made and finished : the washstands and dressing ta- 
bles are fitted with drawers and cupboards. 

Wages for domestic help are cruel. A general ser- 
vant gets about 41. a month, and a cook 61; they are 
all very hard workers, and out here hardly any one has 
more than one, but the English find them more famil- | 
iar than they have been used to. Some of them ex- 
pect to take meals with the family and have the use 
of the sitting room and occasional use of the horse, so 
you want to be a bit careful when engaging one; they | 
leave when they choose without notice, and written | 
characters are unknown. 

My wife finds the best and cheapest way of manag: | 
ing. as every one here helps in their own homes, is to 
have a girl about fifteen years old at 8s. a week, who | 
does all the rougher work in washing, cleaning, ete. 

I will just say in conclusion that I thoroughly enjoy 
this life, and have never been in better health and 
spirits than during the last vear. 


costs 


j}about 


} ete, 


| Canvi 


| XII 


| XIV. 


To sum up, ; bought 20 acresof land for r 4001 twelve 
months ago, and have spent in all so far between 1,500L 
and 1,6001., having the whole 20 acres set out in or- 
ehard. 1 have also rented 40 acres; half I have in 
barley and wheat, and the rest ready for corn. 

In four and a half years from the beginning of this 
year (by which time I shall be 26 years old) my returns 
from the orchard will commence, and my outgoings, 
2001. a year, ought to cease, by which time I cal- 
culate I shall have spent in all about 2.5001, and in a 
year or two more, as the trees come into full bearing, 
[ should be living comfortably on my ranch, besides 
saving at least 5 per cent. on capital invested. 

As examples of an ordinary day’s work I take two 
days. 

January 8.—Got up at 6:30, fed horses, cleaned sta- 
bles, milked. Breakfast at 8, after which, took team 
and wagon up to town, and hauled home lumber and 
eorn. Dinner at 12:15. After dinner fixed corral for 
pigs, then ground some corn, attended stables, cow, 
Supper at 6, bed at 8:30. 

February 27.—After breakfast watered ornamental 
trees round house, and caught vermin; after dinner 
rode down to see the barley crop and corn land. 

1 see that a big cut rate war has just started be- 
tween Santa Fe and Southern Pacific Railways, and 
they say rates will be extremely low shortly, a good 
opportunity for any one wishing to see oe. country. 

A, C. Twist. 
1894. 


El Toro, California, February, 
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